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(57) ABSTRACT

The present invention provides pyrazole derivatives repre-
sented by the general formula:

o (D)
e

/

Rl

wherein R represents H, an optionally substituted C, _. alky],
etc.; one of Q and T represents a group selected from the

following;:

and the other represents -Z-Ar wherein Z represents —O—,
S—, etc.; Arrepresents an optionally substituted C_, , arvyl,
elc.;
R represents an optionally substituted C,_; cycloalkyl, an
optionally substituted C._,, aryl, etc., pharmaceutically
acceptable salts thereof, and prodrugs thereot, which exhibit
an excellent inhibitory activity in human sodium/glucose
cotransporter (SGLT) and are usetul as agents for the preven-
tion, inhibition of progression or treatment of a disease asso-
ciated with the excess uptake of at least a kind of carbohy-
drates selected from glucose, fructose and mannose (diabetes,
postprandial hyperglycemia, impaired glucose tolerance, dia-
betic complications, etc.), and pharmaceutical compositions
containing the same, medicinal uses thereol and 1ntermedi-
ates for production therefor.

9 Claims, 1 Drawing Sheet
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PYRAZOLE DERIVATIVE, DRUG
COMPOSITION CONTAINING THE SAME
AND PRODUCTION INTERMEDIATE
THEREFOR

TECHNICAL FIELD

The present invention relates to pyrazole dertvatives, phar-
maceutically acceptable salts thereol or prodrugs thereof
which are useful as medicaments, pharmaceutical composi-
tions comprising the same and intermediates for production
therefor.

More particularly, the present invention relates to pyrazole
derivatives having an inhibitory activity to a sodium/glucose
cotransporter, pharmaceutically acceptable salts thereof or
prodrugs thereol which are useful as agents for the preven-
tion, inhibition of progression or treatment of diseases asso-
ciated with the excess uptake of at least a kind of carbohy-
drates selected from glucose, fructose and mannose such as
diabetes, postprandial hyperglycemia, impaired glucose tol-
erance and diabetic complications, pharmaceutical composi-
tions comprising the same and intermediates for production
therefor.

BACKGROUND ART

Glucose, one of the most important energy sources for
body, 1s taken up 1nto a cell across cell membrane to be made
available 1n the body. A membrane protein called glucose
transporter 1s involved 1n this uptake at cell membrane. Glu-
cose transporter 1s classified into two main categories of
facilitated glucose transporter which uptakes glucose
depending on intracellular and extracellular glucose concen-
tration difference, and sodium/glucose cotransporter (SGLT)
which uptakes glucose by using intracellular and extracellu-
lar 10n concentration difference (for example, see Reference
1). Regarding SGLT, it has been known that SGLT1, sodium/
glucose cotransporter having a high aifinity, mainly exists in
human small intestine, and SGLT2, sodium/glucose cotrans-
porter having a low aflinity, mainly exists 1n human renal
tubule (for example, see References 2 and 3). It 1s reported
that absorption of glucose and galactose 1s 1nadequate in
patients with human SGLT1 dysfunction due to congenital
abnormality, and that confirms SGLT1 participates in the
absorption of glucose and galactose (see References 4 and 5).
In addition, 1t has been confirmed that mRNA and protein of
SGLT1 increase and the absorption of glucose or the like 1s
accelerated 1n OLETTF rat or streptozotocin-induced diabetic
rats (for example, see References 6 and 7). In diabetic patients
digestion and absorption of carbohydrates 1s generally accel-
erated, and 1t has been confirmed that, for example, hyperex-
pression of mRINA and protein of SGLT1 1s found in human
small intestine (for example, see Reference 8).

It 1s reported that SGLT2 1s present in the segment S1 of
renal proximal tubule and participates mainly 1n reabsorption
of glucose filtrated through glomerulus (for example, see
Reference 9).

Diabetes 1s one of lifestyle-related diseases with the back-
ground of change of eating habit and lack of exercise. Hence,
diet and exercise therapies are performed in patients with
diabetes. Furthermore, when 1ts sufficient control and con-
tinuous performance are difficult, drug treatment 1s simulta-
neously performed. Now, based on the background of rapid
increase of diabetic patients, various agents have been devel-
oped, and biguanides, sulfonylureas, insulin sensitivity
enhancers, a-glucosidase mhibitors and the like have been
employed. However, biguanides and sulfonylureas show
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occasionally adverse eflects such as lactic acidosis and
hypoglycemia, respectively. Insulin sensitivity enhancers
show occasionally adverse effects such as edema, and are
concerned for advancing obesity. In addition, a.-glucosidase
inhibitors that delay digestion and absorption of carbohy-
drates at the small intestine are used for improvement of
postprandial hyperglycemia. It 1s reported that acarbose, one
of such agents, has an effect to prevent or delay diabetes onset
when applied to a patient with impaired glucose tolerance (for
example, see Reference 10). However, a.-glucosidase inhibi-
tors do not atfect to increase of blood glucose level by diges-
tion of glucose, monosaccharide (for example, see Reference

11), and an agent to have abroad inhibitory effect of the
absorption of carbohydrates have been still desired based on
the background of recent changes 1n constitution of carbohy-
drates 1n meals.

In addition, 1t has been known that blood mannose level
increases in diabetes (for example, see Reference 12), and
that blood mannose level has a positive correlation with blood
glucose level and triglyceride level and a negative correlation
with HDL cholesterol 1n metabolic syndrome (for example,
see Reference 13). Mannose and fructose are known to accu-
mulate in renal glomerulus 1n diabetic rats, and their relations
with onset or progression of diabetic nephropathy have been
pointed out (for example, see Reference 14). Moreover, 1t has
been reported that mannose and fructose have a protein gly-
cation ability more than 3-times as glucose 1n glycation reac-
tion with proteins considered as a cause of diabetic compli-
cations (for example, see Reference 15). It 1s known that
fructose consumes a lot of ATP through the intracellular
metabolic pathway and forms lactose, and that causes a so-
called fructose toxicity (for example, see the following Ret-
erence 16). Thus, diabetes causes various pathological con-
ditions, and 1ts exacerbation may have a risk to diabetic
complications. In recent vears, many large-scale clinical
studies have been conducted for the prevention of onset or
progression ol diabetic complications 1n diabetic treatment,
and they have provided many findings (for example, see Ret-
erences 17 and 18). Furthermore, many epidemiologic stud-
1ies on 1mpaired glucose tolerance and macroangiopathy show
that impaired glucose tolerance as the boundary type is also a
risk factor i macroangiopathy as well as diabetes. Thus,
needs to 1mprove postprandial hyperglycemia have been
focused (for example, see Reference 19).

Under the above-mentioned circumstance, as SGLT inhibi-
tors, SGLT1 mhibitors that inhibit the absorption of carbohy-
drates such as glucose at the small intestine by inhibiting
human SGLT1 and inhibit the increase of blood glucose level
and are useful specially for improvement of postprandial
hyperglycemia and SGLT2 inhibitors, a novel type of antidia-
betics, that increase the urinary glucose excretion and lower
the blood glucose level by inhibiting excess reabsorption of
glucose at the kidney have been found (for example, see
Retferences 20 to 28). Since a drug for promoting urinary
glucose excretion makes excess glucose excrete 1nto urine
and that causes decrease of glucose accumulation 1n the body,
elfects to prevent or improve obesity and diuretic effects are
expected. In addition, SGLT inhibitors are assumed to be
useiul for various diseases caused by hyperglycemia and
associated with progression of diabetes or obesity. Moreover,
as a result of a study using phlornizin known as a SGLT
inhibitor, 1t was confirmed that by inhibiting SGLT urinary
glucose excretion increased, blood glucose level lowered and
insulin resistance was improved (for example, see References
29 and 30). Thus, 1n these years, various SGLT inhibitors has

been found and are currently under development as treatment
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agents for diseases associated with glucose, lipid and energy
metabolism including diabetes (for example, see References

31, 32 and 33).

In these years, a new gene that codes for a protein having a
sodium/glucose cotransporting (hereinafter referred to as
SMINT) activity was reported (see Reference 34) as a mem-
ber of SGLT family. The DNA sequence (see Sequence num-
ber 1) and amino-acid sequence (see Sequence number 2)
share high sequence homology with SGLT1 and SGLT2 and
mammalian cells being expressed these genes show an activ-
ity of the sodium-dependent sugar uptake. As mentioned
below, SMINT exists highly in human kidney and small intes-
tine and has been confirmed to have a character transporting,
1,5-anhydroglucitol, fructose and mannose 1n addition to glu-
cose, and 1t has been found that SMINT has a function as
1,5-anhydroglucitol/fructose/mannose transporter. In addi-
tion, 1t was reported that 1,5-anhydroglucitol/fructose/man-
nose transporter functionally exists 1n the kidney or the like
(for example, see References 35 and 36). Therefore,a SMINT
inhibitor 1s considered to exert an inhibitory effect on 1,5-
anhydroglucitol/fructose/mannose transporter and to be use-
tul for the prevention, inhibition of progression or treatment
of various diseases caused by excess uptake of glucose, fruc-
tose and mannose including diabetic complications such as
diabetic nephropathy or the like.

As mentioned above, SGLT inhibitors such as SGLT1
inhibitors, SGLT2 inhibitors, SMINT inhibitors or the like are
excellent agents usetul for the prevention, inhibition of pro-
gression or treatment of various diseases including diabetes
and diabetic complications. The present invention provides a
novel compound that has an inhibitory effect on SGLT, inhib-
its the excess uptake of glucose, fructose, mannose and the
like (1n particular, the absorption 1n the small intestine or the
reabsorption and the uptake 1nto cells in the kidney) and 1s
usetul for the prevention, inhibition of progression or treat-
ment of various diseases caused by excess uptake of at least a
kind of carbohydrates selected from glucose, fructose and
mannose.
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DISCLOSURE OF THE INVENTION

The present inventors have studied earnestly to find SGLT
inhibitors. As a result, it was found that pyrazole derivatives
represented by the following general formula (I) show an
inhibitory activity in SGLT1, SGLT2 and/or SMINT and are
excellent drugs inhibiting excess uptake of at least a kind of
carbohydrates selected from glucose, fructose and mannose
as shown below, thereby forming the basis of the present
ivention.
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That 1s, the present invention relates to
[1] a pyrazole dertvative represented by the following gen-
eral formula:

(D)

wherein

R' represents a hydrogen atom, a C,_ alkyl group which
may have the same or different 1 to 3 groups selected from the
tollowing substituent group (A), a C,_. alkenyl group which
may have the same or different 1 to 3 groups selected from the
following substituent group (A), a C,_, alkynyl group which
may have the same or different 1 to 3 groups selected from the
following substituent group (A), a C,_ 4 cycloalkyl group
which may have the same or different 1 to 3 groups selected
from the following substituent group (A), a C_,, aryl group
which may have the same or different 1 to 3 groups selected
from the following substituent group (B), a C,_, heterocy-
cloalkyl group which may have the same or different 1 to 3
groups selected from the following substituent group (A), or
a C,_, heteroaryl group which may have the same or different
1 to 3 groups selected from the following substituent group
(B);

one of Q and T represents a group selected from

OH and

OH

OH

and the other represents a group represented by the formula:
-Z-Ar wherein Ar represents a C_,, aryl group which may
have the same or different 1 to 3 groups selected from the
following substituent group (B) or a C,_, heteroaryl group
which may have the same or different 1 to 3 groups selected
from the following substituent group (B); and Z represents

O—, —S—or—NY— (inwhich Y represents a hydrogen
atom or a C, _ alkyl group), an aliphatic cyclic amino group
which may have the same or different 1 to 3 groups selected
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from the following substituent group (A), or an aromatic
cyclic amino group which may have the same or different 1 to
3 groups selected from the following substituent group (B);

R represents a C,_; cycloalkyl group which may have the
same or different 1 to 3 groups selected from the following
substituent group (A), a C_,, aryl group which may have the
same or different 1 to 3 groups selected from the following
substituent group (B), a C,_; heterocycloalkyl group which
may have the same or different 1 to 3 groups selected from the
following substituent group (A), or a C, , heteroaryl group
which may have the same or different 1 to 3 groups selected
from the following substituent group (B);

[substituent group (A)]:

a halogen atom, a nitro group, a cyano group, an 0Xo group,
-G', —OG*, —SG*, —N(G*),, —C(=0)G*, —C(=0)
OG>, —C(=0)N(G?*),, —S(=0),G*, —S(=0),0G",
— S(=0),N(G?*),, —S(=0)G', —OC(=0)G', —OC
(—O)N(G?),, — NHC(=—0)G?, —OS(—0),G", —NHS
(=0),G" and —C(=0)NHS(=0),G";

[substituent group (B)]:

a halogen atom, a nitro group, a cyano group, -G', —OG~,
—SG*, —N(G*),, -G’0G*, -G°N(G%),, —C(=0)G",
—C(—0)0G", —C(—O)N(G?),, —S8(—0),G*, —S(=0),
OG>, —S(=0),N(G?),, —S(—=0)G"',—OC(=0)G',—OC
(—=O)N(G?),, —NHC(=0)G*, —OS(=0),G", —NHS
(=0),G"' and —C(=O)NHS(=0),G";

in the above substituent group (A) and/or (B),

G' represents a C,_, alkyl group which may have the same
or different 1 to 3 groups selected from the following sub-
stituent group (C), a C,_, alkenyl group which may have the
same or different 1 to 3 groups selected from the following
substituent group (C), a C,_, alkynyl group which may have
the same or different 1 to 3 groups selected from the following
substituent group (C), a C,_4 cycloalkyl group which may
have the same or different 1 to 3 groups selected from the
tollowing substituent group (C), a C,_,, aryl group which
may have the same or different 1 to 3 groups selected from the
following substituent group (D), a C,_ heterocycloalkyl
group which may have the same or different 1 to 3 groups
selected from the following substituent group (C), or a C,
heteroaryl group which may have the same or different 1 to 3
groups selected from the following substituent group (D);

G~ represents a hydrogen atom, a C,_. alkyl group which
may have the same or different 1 to 3 groups selected from the
following substituent group (C), a C,_. alkenyl group which
may have the same or different 1 to 3 groups selected from the
following substituent group (C), a C,_, alkynyl group which
may have the same or different 1 to 3 groups selected from the
following substituent group (C), a C,_, cycloalkyl group
which may have the same or different 1 to 3 groups selected
from the following substituent group (C), a C_,, aryl group
which may have the same or different 1 to 3 groups selected
from the following substituent group (D), a C,_, heterocy-
cloalkyl group which may have the same or different 1 to 3
groups selected from the following substituent group (C), or
a C,_, heteroaryl group which may have the same or different
1 to 3 groups selected from the following substituent group
(D), and with the proviso that G* may be the same or different
when there are 2 or more G~ in the substituents:

G” represents a C,_. alkyl group;

G* represents a C, . alkyl group which may have the same
or different 1 to 3 groups selected from the following sub-
stituent group (C), and with the proviso that G* may be the
same or different when there are 2 or more G* in the substitu-
ents;
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[substituent group (C)]:

a halogen atom, a nitro group, a cyano group, an 0Xo group,
-G>, —0G°®, —SG°, —N(G®),, —C(=0)G®, —C(=0)
OG°, —C(=0O)N(G®),, —S(=0),G°, —S(=0),0G",
—S(—0).N(G®),, —S(=0)G>, —OC(=0)G>, —OC
(—=O0O)N(G®),, —NHC(=0)G®, —0OS(=0),G>, —NHS
(—0),G> and —C(—0O)NHS(=—0),G>; and

[substituent group (D)]:

a halogen atom, a nitro group, a cyano group, -G°, —OG?®,
—SG°, —N(G®),, —C(=0)G®, —C(=0)0G®, —C(=0)
N(G%),, —S(=0),G", —S(=0),0G°, —S(=0),N(G").,
—S(—=0)G>, —OC(=0)G>, —OC(=0)N(G®),, —NHC
(=0)G®, —0S(=0),G>, —NHS(=0),G> and —C(=0)
NHS(—0),G";

in the substituent group (C) and/or (D),

G” represents a C,_. alkyl group, a C,_ alkenyl group, a
C, « alkynyl, a C,_, cycloalkyl group, a C_,, aryl group, a
C,_o heterocycloalkyl group or a C, g heteroaryl group; and

G° represents a hydrogen atom, a C,_, alkyl group, a C,
alkenyl group, a C,_. alkynyl, a C,_ cycloalkyl group, aC,_, ,
aryl group, a C,_ heterocycloalkyl group or a C, _, heteroaryl
group, and with the proviso that G° may be the same or
different when there are 2 or more G° in the substituents, or a
pharmaceutically acceptable salt thereof or a prodrug thereof;

[2] a pyrazole derivative as described in the above [1],
wherein Q represents a group represented by the formula:
-Z-Ar' wherein Ar' represents a C_,, aryl group which may
have the same or different 1 to 3 groups selected from the
following substituent group (B); and Z represents —O—,

S—or —NY— (in which Y represents a hydrogen atom or
a C,_, alkyl group), an aliphatic cyclic amino group which
may have the same or different 1 to 3 groups selected from the
tollowing substituent group (A), or an aromatic cyclic amino
group which may have the same or different 1 to 3 groups
selected from the following substituent group (B); T repre-
sents a group selected from

R represents aC_,, aryl group which may have the sameor
different 1 to 3 groups selected from the following substituent

group (B);
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[substituent group (B)]:

a halogen atom, a nitro group, a cyano group, -G*, —OG?,
—SG*, —N(G?),, -G°0G* -G°N(G*,, —C(=0)G",
—C(=0)OG", —C(=O)N(G"),, —S(=0),G*, —S(=0),
OG*, —S(=0),N(G*),, —S(=0)G', —OC(=0)G',—0C
(=O)N(G"),, —NHC(=0)G*, —OS(=0),G', —NHS
(=0),G" and —C(=0)NHS(=0),G";

in the above substituent group (B),

G represents a C,_. alkyl group which may have the same
or different 1 to 3 groups selected from the following sub-
stituent group (C), a C,_, alkenyl group which may have the
same or different 1 to 3 groups selected from the following
substituent group (C), a C,_, alkynyl group which may have
the same or different 1 to 3 groups selected from the following
substituent group (C), a C,_4 cycloalkyl group which may
have the same or different 1 to 3 groups selected from the
tollowing substituent group (C), a C,_,, aryl group which
may have the same or different 1 to 3 groups selected from the
following substituent group (D), a C, , heterocycloalkyl
group which may have the same or different 1 to 3 groups
selected from the following substituent group (C), or a C, 4
heteroaryl group which may have the same or different 1 to 3
groups selected from the following substituent group (D);

G* represents a hydrogen atom, a C,_, alkyl group which
may have the same or different 1 to 3 groups selected from the
following substituent group (C), a C,_ alkenyl group which
may have the same or different 1 to 3 groups selected from the
following substituent group (C), a C,_, alkynyl group which
may have the same or different 1 to 3 groups selected from the
following substituent group (C), a C, 4 cycloalkyl group
which may have the same or different 1 to 3 groups selected
from the following substituent group (C), a C_,, aryl group
which may have the same or different 1 to 3 groups selected
from the following substituent group (D), a C,_, heterocy-
cloalkyl group which may have the same or different 1 to 3
groups selected from the following substituent group (C), or
a C, _o heteroaryl group which may have the same or different
1 to 3 groups selected from the following substituent group
(D), and with the proviso that G* may be the same or different
when there are 2 or more G~ in the substituents:

G° represents a C,_. alkyl group;

G* represents a C,_, alkyl group which may have the same
or different 1 to 3 groups selected from the following sub-
stituent group (C), and with the proviso that G* may be the

same or different when there are 2 or more G in the substitu-
ents;

[substituent group (C)]:

a halogen atom, a nitro group, a cyano group, an 0Xo group,
-G°, —OG®, —SG°, —N(G®),, —C(=0)G°, —C(=0)
OG°, —C(=0)N(G®),, —S(=0),G°, —S(=0),0G"°,
—S(=—0).N(G®),, —S(=0)G>, —OC(—=0)G>, —OC
(—=O)N(G®),, —NHC(=—0)G°®, —OS(—0),G>, —NHS
(=0),G> and —C(=0)NHS(=0),G>; and

[substituent group (D)]:

a halogen atom, a nitro group, a cyano group, -G°, —OG®,
—SG°, —N(G®),—C(=0)G®, —C(=0)0G®*, —C(—=0O)N
(G%)2, —S(=0),G°, —S(=0),0G®, —S(=0),N(G"),,
—S(=0)G>, —0OC(=0)G>, —OC(=0)N(G®),, —NHC
(—=0)G®, —0OS(=0),G°, —NHS(=—=0),G> and —C(=0)
NHS(=0),G>;

in the substituent group (C) and/or (D),

G” represents a C, . alkyl group, a C,_. alkenyl group, a
C, . alkynyl, a C,_, cycloalkyl group, a C,_,, aryl group, a
C,_o heterocycloalkyl group or a C,  heteroaryl group; and
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G° represents a hydrogen atom, a C, . alkyl group, a C,
alkenyl group, a C,_, alkynyl, a C,_, cycloalkyl group,aC,_, ,
aryl group, a C,_g heterocycloalkyl group or a C,_; heteroaryl
group, and with the proviso that G° may be the same or
different when there are 2 or more G° in the substituents, or a
pharmaceutically acceptable salt thereof or a prodrug thereof;

[3] a pharmaceutical composition comprising as an active
ingredient a pyrazole derivative as described 1n the above [1]
or [2], or a pharmaceutically acceptable salt thereof or a
prodrug thereof;

[4] a pharmaceutical composition as described 1n the above
[|3] wherein the composition 1s a sodium/glucose cotrans-
porter inhibitor;

|5] a pharmaceutical composition as described in the above
[3] or [4] wherein a target disease 1s a disease caused by
excess uptake of at least a kind of carbohydrate selected from
glucose, fructose and mannose;

[6] a pharmaceutical composition as described 1n the above
[ 5] wherein the target disease 1s selected from a group con-
sisting of diabetes, postprandial hyperglycemia, impaired
glucose tolerance, diabetic complications, obesity, hyperin-
sulinemia, hyperlipidemia, hypercholesterolemia, hypertrig-
lyceridemia, lipid metabolism disorders, atherosclerosis,
hypertension, congestive heart failure, edematous state,
metabolic acidosis, syndrome X, hyperuricemia, gout and
nephritis;

|'7] a pharmaceutical composition as described in any one
of the above [3]-[6], which comprises at least one drug
selected from the group consisting of an 1nsulin sensitivity
enhancer, a glucose absorption inhibitor, a biguanide, an 1nsu-
lin secretion enhancer, a SGL'T2 inhibitor, an 1nsulin or 1nsu-
lin analogue, a glucagon receptor antagonist, an insulin
receptor kinase stimulant, a tripeptidyl peptidase 11 inhibitor,
a dipeptidyl peptidase IV 1nhibitor, a protein tyrosine phos-
phatase-1B ihibitor, a glycogen phosphorylase inhibitor, a
glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase ihibitor, a hepatic glu-
coneogenesis mhibitor, D-chiroinsitol, a glycogen synthase
kinase-3 inhibitor, glucagon-like peptide-1, a glucagon-like
peptide-1 analogue, a glucagon-like peptide-1 agonist, amy-
lin, an amylin analogue, an amylin agonist, an aldose reduc-
tase inhibitor, an advanced glycation end products formation
inhibitor, a protein kinase C inhibitor, a y-aminobutyric acid
receptor antagonist, a sodium channel antagonist, a transcript
factor NF-kB 1inhibitor, a lipid peroxidase inhibitor, an
N-acetylated-a-linked-acid-dipeptidase 1nhibitor, nsulin-
like growth factor-1, platelet-derived growth factor, a platelet-
derived growth factor analogue, epidermal growth factor,
nerve growth factor, a carnitine derivative, uridine, 3-hy-
droxy-1-methylhydantoin, EGB-761, bimoclomol, sulodex-
ide, Y-128, a hydroxymethylglutaryl coenzyme A reductase
inhibitor, a fibric acid derivative, a p;-adrenoceptor agonist,
an acyl-coenzyme A cholesterol acyltransferase inhibitor,
probcol, a thyroid hormone receptor agonist, a cholesterol
absorption inhibitor, a lipase inhibitor, a microsomal triglyc-
eride transfer protein inhibitor, a lipoxygenase inhibitor, a
carnitine palmitoyl-transferase inhibitor, a squalene synthase
inhibitor, a low-density lipoprotein receptor enhancer, a nico-
tinic acid derivative, a bile acid sequestrant, a sodium/bile
acid cotransporter inhibitor, a cholesterol ester transfer pro-
tein 1nhibitor, an appetite suppressant, an angiotensin-con-
verting enzyme inhibitor, a neutral endopeptidase mhibitor,
an angiotensin II receptor antagonist, an endothelin-convert-
ing enzyme inhibitor, an endothelin receptor antagonist, a
diuretic agent, a calcium antagonist, a vasodilating antihyper-
tensive agent, a sympathetic blocking agent, a centrally acting,
antthypertensive agent, an o.,-adrenoceptor agonist, an anti-
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platelets agent, a uric acid synthesis ihibitor, a uricosuric
agent and a urinary alkalinizer;

[8] a pyrazole dertvative represented by the general for-
mula:

(1)

wherein

R "™ represents a hydrogen atom, a C,_. alkyl group which
may have the same or different 1 to 3 groups selected from the
following substituent group (Al), a C,_, alkenyl group which
may have the same or different 1 to 3 groups selected from the
tollowing substituent group (Al), a C,_, alkynyl group which
may have the same or different 1 to 3 groups selected from the
following substituent group (Al), a C,_4 cycloalkyl group
which may have the same or different 1 to 3 groups selected
from the following substituent group (Al), a C,_,, aryl group
which may have the same or different 1 to 3 groups selected
from the following substituent group (B1), a C,_, heterocy-
cloalkyl group which may have the same or different 1 to 3
groups selected from the following substituent group (Al), or
a C, _, heteroaryl group which may have the same or different
1 to 3 groups selected from the following substituent group
(B1);

one of Q“ and T represents a group selected from

which has a protective group, and the other represents a group
represented by the formula: -Z?Ar? wherein Ar” represents a
Ce_1 0 aryl group which may have the same or different 1 to 3
groups selected from the following substituent group (B1) or
a C, _; heteroaryl group which may have the same or different
1 to 3 groups selected from the following substituent group
(B1); and Z* represents —O—, —S— or—NY“— (in which
Y“ represents a hydrogen atom, a C,_, alkyl group or a pro-
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tective group), an aliphatic cyclic amino group which may
have the same or different 1 to 3 groups selected from the
following substituent group (Al), or an aromatic cyclic
amino group which may have the same or ditferent 1 to 3
groups selected from the following substituent group (B1);

R represents a C,_; cycloalkyl group which may have the
same or different 1 to 3 groups selected from the following
substituent group (Al),aC,_, ,aryl group which may have the
same or different 1 to 3 groups selected from the following
substituent group (B1), a C,_; heterocycloalkyl group which
may have the same or different 1 to 3 groups selected from the
tollowing substituent group (A1), or a C,_, heteroaryl group
which may have the same or different 1 to 3 groups selected
from the following substituent group (B1);

[substituent group (Al)]:

a halogen atom, a nitro group, a cyano group, an 0Xo group,
-G, —0G*, —8SG*, —N(G*), —C=0)G,
—C(=0)0G**, —C(=O)N(G™),, —S(=0),G™,
—S(—0),0G™, —8(—0),N(G*"),, —S(=0)G*, —OC
(—0)G', —OC(=0O)N(G**),, —NHC(—0)G**, —OS
(=0),G", —NHS(=0),G*, and —C(=0)NHS(=0),
GlA;

[substituent group (B1)]:

a halogen atom, a nitro group, a cyano group, -G,
—0G*”, —SG**, —N(G*),, -G’OG*, -G°N(G™).,
—C(=0)G*, —C(=0)0G**, —C(=0)N(G**),, S(=0),
G, —S(=0),0G*, —S(=0),N(G**),, —S(=0)G™,
—OC(=0)G"™, —OC(=0)N(G**),, —NHC(=0)G*,
—0S(=0),G", NHS(=0),G"* and —C(=0)NHS(=—0),
GlA;

in the above substituent group (Al) and/or (B1),

G'“ represents a C, . alkyl group which may have the same
or different 1 to 3 groups selected from the following sub-
stituent group (C1), a C,_. alkenyl group which may have the
same or different 1 to 3 groups selected from the following
substituent group (C1), a C,_, alkynyl group which may have
the same or different 1 to 3 groups selected from the following,
substituent group (C1), a C,_4 cycloalkyl group which may
have the same or different 1 to 3 groups selected from the
tollowing substituent group (C1), a C_,, aryl group which
may have the same or different 1 to 3 groups selected from the
following substituent group (D1), a C,_, heterocycloalkyl
group which may have the same or different 1 to 3 groups
selected from the following substituent group (C1), ora C,
heteroaryl group which may have the same or different 1 to 3
groups selected from the following substituent group (D1);

G** represents a hydrogen atom, a C,_, alkyl group which
may have the same or different 1 to 3 groups selected from the
following substituent group (C1), a C,_ alkenyl group which
may have the same or different 1 to 3 groups selected from the
tollowing substituent group (C1), a C,_, alkynyl group which
may have the same or different 1 to 3 groups selected from the
tollowing substituent group (C1), a C,_4 cycloalkyl group
which may have the same or different 1 to 3 groups selected
from the following substituent group (C1),a C_,, aryl group
which may have the same or different 1 to 3 groups selected
from the following substituent group (D1), a C,_; heterocy-
cloalkyl group which may have the same or different 1 to 3
groups selected from the following substituent group (C1), or
a C,_, heteroaryl group which may have the same or different
1 to 3 groups selected from the following substituent group
(D1);

G>” represents a protective group, a hydrogen atom, a C, _
alkyl group which may have the same or different 1 to 3
groups selected from the following substituent group (C1), a
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C,_¢ alkenyl group which may have the same or different 1 to
3 groups selected from the following substituent group (C1),
a C,_. alkynyl group which may have the same or different 1
to 3 groups selected from the following substituent group
(C1), a C4_4 cycloalkyl group which may have the same or
different 1 to 3 groups selected from the following substituent
group (C1), a C_,, aryl group which may have the same or
different 1 to 3 groups selected from the following substituent
group (D1), a C,_, heterocycloalkyl group which may have
the same or different 1 to 3 groups selected from the following
substituent group (C1), ora C, _ heteroaryl group which may
have the same or different 1 to 3 groups selected from the
following substituent group (D1); and with the proviso that
G*” may be the same or different when there are 2 or more
G*” in the substituents:

G- represents a C, . alkyl group;

G™ represents a C,_. alkyl group which may have the same
or different 1 to 3 groups selected from the following sub-
stituent group (C1), and with the proviso that G** may be the
same or different when there are 2 or more G** in the sub-
stituents:

[substituent group (C1)]:

a halogen atom, a nitro group, a cyano group, an 0Xo group,
-G>, —OG**, —SG°**, —N(G*H),, —C(=0)G°, —C(=0)
OG®*, —C(=0)N(G*?),, —S(=0),G°, —S(=0),0G",
—S(=0).N(G*"),, —S(=0)G>, —OC(=0)G>, —OC
(=ON(G °*Y),, —NHC(=0)G°, —0S(=0),G>, —NHS
(—0),G> and —C(=0O)NHS(=0),G”; and

[substituent group (D1)]:

a halogen atom, a nitro group, a cyano group, -G>, —OG®*,
—SG*, N(G*),, —C(=0)G°, —C(—=0)0OG**, —C(=0)
N(GGA)za —S(_O)zGG —S(_O)20G6 —S(=0),N
(G*),, —S(=0)G>, —OC(=0)G>, —OC(=0O)N(G°*H).,
—NHC(=0)G®, —0S(=0),G>, —NHS(=0),G> and
— C(—=0O)NHS(—0),G">;

in the substituent group (C1) and/or (D1),

G° represents a C,_. alkyl group, a C,_. alkenyl group, a
C,_. alkynyl, a C,_; cycloalkyl group, a C,_,, aryl group, a
C,_o heterocycloalkyl group or a C,  heteroaryl group; and

G° represents a hydrogen atom, a C, . alkyl group, a C,,_,
alkenyl group, a C,_. alkynyl, a C,_; cycloalkyl group, aC,_, ,
aryl group, a C,_g heterocycloalkyl group or a C,_; heteroaryl
group,

G°“ represents a protective group, a hydrogen atom, a C, _,
alkyl group, a C,_, alkenyl group, a C,_ alkynyl, a C; 4
cycloalkyl group, a C,_,, aryl group, a C,_ heterocycloalkyl
group or a C,_, heteroaryl group, and with the proviso that
G°? may be the same or different when there are 2 or more
G°4 in the substituents, or a pharmaceutically acceptable salt
thereof:;

[9] a pyrazole dertvative represented by the general for-
mula:

(I1T)
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wherein

R'“ represents a hydrogen atom, a C, . alkyl group which
may have the same or different 1 to 3 groups selected from the
tollowing substituent group (Al), a C,_ alkenyl group which
may have the same or different 1 to 3 groups selected from the
following substituent group (Al), a C,_. alkynyl group which
may have the same or different 1 to 3 groups selected from the
following substituent group (Al), a C,_; cycloalkyl group
which may have the same or different 1 to 3 groups selected
from the following substituent group (Al),a C,_, , aryl group
which may have the same or different 1 to 3 groups selected
from the following substituent group (B1), a C,_, heterocy-
cloalkyl group which may have the same or different 1 to 3
groups selected from the following substituent group (Al), or
a C, _; heteroaryl group which may have the same or different
1 to 3 groups selected from the following substituent group
(B1);

one of Q” and T” represents a hydroxy group, and the other
represents a group represented by the formula: -Z#-Ar?
wherein Ar” represents a C_, , aryl group which may have the
same or different 1 to 3 groups selected from the following
substituent group (B1) or a C,_; heteroaryl group which may
have the same or different 1 to 3 groups selected from the
following substituent group (B1); and Z* represents —O—,

S—or—NY“— (in which Y* represents a hydrogen atom,
a C,_, alkyl group or a protective group), an aliphatic cyclic
amino group which may have the same or different 1 to 3
groups selected from the following substituent group (Al), or
an aromatic cyclic amino group which may have the same or
different 1 to 3 groups selected from the following substituent
group (B1);

R represents a C,_; cycloalkyl group which may have the
same or different 1 to 3 groups selected from the following
substituent group (Al),aC,_,,aryl group which may have the
same or different 1 to 3 groups selected from the following
substituent group (B1), a C,_; heterocycloalkyl group which
may have the same or different 1 to 3 groups selected from the
tollowing substituent group (A1), or a C,_, heteroaryl group
which may have the same or different 1 to 3 groups selected
from the following substituent group (B1);

[substituent group (Al)]:

a halogen atom, a nitro group, a cyano group, an 0Xo group,
'GlA: —OGZB: —SGZB: —N(GZB)ZEJ 4C(:O)G2A:
—C(=0)0G™,  —C(=0)N(G™),, —S(=0),G™,
—S(=0),0G**, —S(=0),N(G*?),, —S(=0)G™, —OC
(—0)G', —OC(=O0O)N(G**),, —NHC(—0)G**, —OS
(=0),G", —NHS(=0),G** and —C(=0)NHS(=0),
GlA;

[substituent group (B1)]:
a halogen atom, a nitro group, a cyano group, -G,

—0G*®, —SG*, —N(G?),, -G’G™, -G’N(G™),,
_C(=0)G¥, —C(=0)0G*, —C(—O)N(G>),
—S(=0),G*, —S8(=0),0G™, —S(=0),N(G™),,
~_S(—=0)G™, —OC(=0)G™, —OC(—O)N(G*).,

— NHC(=0)G*, —0S(=0),G*, — NHS(=—0),G" and
— C(=0)NHS(=0),G":

in the above substituent group (Al) and/or (B1),

G'“ represents a C, _. alkyl group which may have the same
or different 1 to 3 groups selected from the following sub-
stituent group (C1), a C,_. alkenyl group which may have the
same or different 1 to 3 groups selected from the following
substituent group (C1), a C,_, alkynyl group which may have
the same or different 1 to 3 groups selected from the following,
substituent group (C1), a C,_4 cycloalkyl group which may
have the same or different 1 to 3 groups selected from the
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following substituent group (C1), a C,_,, aryl group which
may have the same or different 1 to 3 groups selected from the
following substituent group (D1), a C,_, heterocycloalkyl
group which may have the same or different 1 to 3 groups
selected from the following substituent group (Cl),ora C,
heteroaryl group which may have the same or different 1 to 3
groups selected from the following substituent group (D1);

G~ represents a hydrogen atom, a C,_. alkyl group which
may have the same or different 1 to 3 groups selected from the
following substituent group (C1), a C,_. alkenyl group which
may have the same or different 1 to 3 groups selected from the
tollowing substituent group (C1), a C,_, alkynyl group which
may have the same or different 1 to 3 groups selected from the
tollowing substituent group (C1), a C,_; cycloalkyl group
which may have the same or different 1 to 3 groups selected
from the following substituent group (C1), a C,_, 5 aryl group
which may have the same or different 1 to 3 groups selected
from the following substituent group (D1), a C,_5 heterocy-
cloalkyl group which may have the same or different 1 to 3
groups selected from the following substituent group (C1), or
a C,_, heteroaryl group which may have the same or different
1 to 3 groups selected from the following substituent group
(D1);

G>” represents a protective group, a hydrogen atom, a C, _,
alkyl group which may have the same or different 1 to 3
groups selected from the following substituent group (C1), a
C,_. alkenyl group which may have the same or different 1 to
3 groups selected from the following substituent group (C1),
a C,_. alkynyl group which may have the same or different 1
to 3 groups selected from the following substituent group
(C1), a C,_, cycloalkyl group which may have the same or
different 1 to 3 groups selected from the following substituent
group (C1), a C._,, aryl group which may have the same or
different 1 to 3 groups selected from the following substituent
group (D1), a C,_g heterocycloalkyl group which may have
the same or different 1 to 3 groups selected from the following
substituent group (C1), ora C, _ heteroaryl group which may
have the same or different 1 to 3 groups selected from the
following substituent group (D1); and with the proviso that
G*” may be the same or different when there are 2 or more
G*” in the substituents:

G" represents a C,_, alkyl group;

G* represents a C, _. alkyl group which may have the same
or different 1 to 3 groups selected from the following sub-
stituent group (C1), and with the proviso that G** may be the
same or different when there are 2 or more G** in the sub-
stituents:

[substituent group (C1)]:

a halogen atom, a nitro group, a cyano group, an 0Xo group,
-G>, OG*, —SG**, —N(G*),, —C(=0)G®, —C(=0)
OG®*, —C(=0)N(G*"),, —S(=0),G°, —S(=0),0G",
—S(=0),N(G*",, —S(=0)G>, —OC=0)G>, —OC
(=O)N(G*),, —NHC(=0)G°, —OS(=0),G>, —NHS
(—0),G> and —C(—O)NHS(—0),G>; and

[substituent group (D1)]:
a halogen atom, a nitro group, a cyano group, -G>, —OG®*,

~SG*, —N(G*),, —C(=0)G°% —C(=0)0G*,
—C(=0)N(G*),. —S(=0),G°, —S(=0),0G", S(=0),
N(G*),, —S(—0)G’, —OC(=0)G’, —OC(=O)N

(G%),, —NHC(—0)G®, —0S(—0),G°, —NHS(=—0),G’
and — C(=—O)NHS(=0),G":

in the substituent group (C1) and/or (D1),

G” represents a C, . alkyl group, a C,_. alkenyl group, a
C, . alkynyl, a C,_, cycloalkyl group, a C,_,, aryl group, a
C,_o heterocycloalkyl group or a C, _ heteroaryl group;




US 7,576,064 B2

15

G° represents a hydrogen atom, a C, . alkyl group, a C,
alkenyl group, a C,_, alkynyl, a C,_, cycloalkyl group,aC,_, ,
aryl group, a C,_g heterocycloalkyl group or a C,_; heteroaryl
group; and

G° represents a protective group, a hydrogen atom, a C, _
alkyl group, a C,_, alkenyl group, a C,_ alkynyl, a C,_4
cycloalkyl group, a C_, , aryl group, a C,_, heterocycloalkyl
group or a C,_, heteroaryl group, and with the proviso that
G°? may be the same or different when there are 2 or more
G°4 in the substituents, or a pharmaceutically acceptable salt
thereot; and the like.

In the present invention, the term “C, . alkyl group™ means
a straight-chained or branched alkyl group having 1 to 6
carbon atoms such as a methyl group, an ethyl group, a propyl
group, an 1sopropyl group, a butyl group, an 1sobutyl group, a
sec-butyl group, a tert-butyl group, a pentyl group, an 1sopen-
tyl group, a neopentyl group, a tert-pentyl group, a hexyl
group or the like; the term “C,_. alkenyl group” means a
straight-chained or branched alkenyl group having 2 to 6
carbon atoms such as a vinyl group, an allyl group, a 1-pro-
penyl group, an 1sopropenyl group, a 1-butenyl group, a
2-butenyl group, a 2-methylallyl group or the like; the term
“C,_g alkynyl group” means a straight-chained or branched
alkynyl group having 2 to 6 carbon atoms such as an ethynyl
group, a 2-propynyl group or the like; the term *“C,_q
cycloalkyl group” means a cyclopropyl group a cyclobutyl
group, a cyclopentyl group, a cyclohexyl group, a cycloheptyl
group or a cyclooctyl group; the term “C_,, aryl group”
means a phenyl group or a naphthyl group; the term “C, _g
heterocycloalkyl group™ means a 3 to 8-membered heterocy-
cloalkyl group contaiming the same or different 1 or 2 hetero
atoms other than the binding position selected from an oxy-
gen atom, a sulfur atom and a nitrogen atom 1n the ring, which
1s derived from morpholine, thiomorpholine, tetrahydrofu-
ran, tetrahydropyran, aziridine, azetidine, pyrrolidine, imida-
zolidine, oxazoline, piperidine, piperazine, pyrazolidine or
the like, or a 5 o r 6-membered heterocycloalkyl group as
defined above fused with an aliphatic or aromatic carbocycle
or heterocycle such as a cyclohexane ring, a benzene ring, a
pyridine ring or the like; the term “C,_, heteroaryl group”
means a S or 6-membered heteroaryl group containing the
same or different 1 to 4 hetero atoms other than the binding
position selected from an oxygen atom, a sulifur atom and a
nitrogen atom 1n the ring, which 1s derived from thiazole,
oxazole, 1sothiazole, 1soxazole, pyridine, pyrimidine, pyra-
zine, pyridazine, pyrrole, thiophene, imidazole, pyrazole,
oxadiazole, thiodiazole, tetrazole, furazan or the like, or the
above heteroaryl group fused with a 5 or 6-membered aro-
matic carbocycle or heterocycle such as a benzene ring, a
pyrazole ring, a pyridine ring or the like; the term “aliphatic
cyclic amino group” means a 3 to 8-membered aliphatic
cyclic amino group which may have 1 or 2 unsaturated bond
and may have a hetero atom selected from an oxygen atom, a
sulfur atom and a nitrogen atom in the ring other than a
nitrogen atom at the binding position, such as a morpholino
group, a thiomorpholino group, a 1-aziridinyl group, a 1-aze-
tidinyl group, a 1-pyrrolidinyl group, a piperidino group, a
1 -itmidazolidinyl group, a 1-piperadinyl group, a pyrazolidi-
nyl group, a 1,2-dihydropyridin-1-yl group, a 1,4-dihydropy-
ridin-1-yl group or the like; and the term “‘aromatic cyclic
amino group” means a 5 or 6-membered aromatic cyclic
amino group which may optionally have an oxo group as a
substituent and may have 1 to 3 nitrogen atoms in the ring
other than a nitrogen atom at the binding position, such as a
1 -1tmidazolyl group, a 1-pyrrolyl group, a pyrazolyl group, a
1 -tetrazolyl group, a 2-pyridon-1-yl group, a 4-pyridon-1-yl
group, a 2-oxo-2H-pyrimidin-1-yl group, a 2-o0xo-2H-
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pyrazin-1-yl group, a 2-oxo-6H-pyridazin-1-yl group, a
6-0x0-6H-[1,2,4,5]-tetradin-1-yl group or the like. The term
“halogen atom™ means a fluorine atom, a chlorine atom, a
bromine atom or an 1odine atom; the term “hydroxy-protec-
tive group” means a hydroxy-protective group used in general
organic syntheses such as a benzyl group, a p-methoxybenzyl
group, a p-nitrobenzyl group, a methoxymethyl group, an
acetyl group, a tert-butyldimethylsilyl group, an allyl group,
a benzoyl group, a pivaloyl group, a benzyloxycarbonyl
group or the like; the term “thiol-protective group” means a
thiol-protective group used 1n general organic syntheses such
as a benzyl group, a p-methoxybenzyl group, a p-nitrobenzyl
group, a triphenylmethyl group, a methoxymethyl group, an
acetyl group, a benzoyl group, a pivaloyl group, a benzyloxy-
carbonyl group, an ethylaminocarbonyl group or the like; the
term “‘amino-protective group” means an amino-protective
group used in general organic syntheses such as a benzyloxy-
carbonyl group, a tert-butoxycarbonyl group, a benzyl group,
a trifluoroacetyl group or the like; and the term “carboxy-
protective group” means a carboxy-protective group used in
general organic syntheses such as a benzyl group, a tert-
butyldimethylsilyl group, an allyl group, a methyl group, an
cthyl group or the like.

For example, the compounds represented by the above

general formula (I) of the present invention can be prepared
according to the following procedure:

O R HO R
~
Q- Q%
/ e Process 1 _ / ¢
/ Reduction /
N—N N—N
/ /
RIA RIA
av) V)
Process 3 Process 2
1) Reduction 1) Reduction

2) Optionally removing
a protective group

Y
RA
QB / - Process 4 _
/ 1)G—X
N—N
/

2) Optionally removing
a protective group

(VD)

R4 2) Optionally
(1) RIF—X!
(VII)
RA
Q’ / T Process 5
-
/ 1) Removing a protective
N— N group by hydrolysis, etc.
/ 2) Optionall
R]A

RIB _ Xl
(VII)

3) Optionally removing
a protective group
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-continued
- R
Q\(}T

/

N—N
/
Rl

wherein one of Q¢ and T represents a protected hydroxy
group, and the other represents -Z*-Ar” in which Ar* and Z*
have the same meanings as defined above, an aliphatic cyclic
amino group which may have the same or different 1 to 3
groups selected from the above substituent group (Al), or an
aromatic cyclic amino group which may have the same or
different 1 to 3 groups selected from the above substituent
group (B1); Grepresents a group selected from p-D-glucopy-
ranosyloxy group, a 3-D-mannopyranosyloxy group, a o.-D-
glucopyranosyloxy group, a o-D-mannopyranosyloxy
group, a p-D-2-deoxyglucopyranosyloxy group and a a-D-
2-deoxyglucopyranosyloxy group, which has a hydroxy-pro-
tective group; X represents a leaving group such as a bromine
atom or the like; X' represents a leaving group such as a
halogen atom, a mesyloxy group, a tosyloxy group or the like;
R represents a C, _ alkyl group which may have the same or
different 1 to 3 groups selected from the above substituent
group (Al), a C,_. alkenyl group which may have the same or
different 1 to 3 groups selected from the above substituent
group (Al), aC,_,alkynyl group which may have the same or
different 1 to 3 groups selected from the above substituent
group (Al), aC,_ cycloalkyl group which may have the same
or different 1 to 3 groups selected from the above substituent
group (Al), a C,_,, aryl group which may have the same or
different 1 to 3 groups selected from the above substituent
group (B1), a C,_; heterocycloalkyl group which may have
the same or different 1 to 3 groups selected from the above
substituent group (Al), ora C, _ heteroaryl group which may
have the same or different 1 to 3 groups selected from the
above substituent group (B1); R, R', R*, R*, Q, Q%, Q°, T,
T and T” have the same meanings as defined above.

Process 1

A compound represented by the above general formula (V)
can be prepared by reducing a compound represented by the
above general formula (IV) using a reducing agent such as
sodium borohydride, dusobutylaluminum hydride, lithium
aluminum hydnde or the like 1n an 1nert solvent. As the 1nert
solvent used, for example, toluene, tetrahydrofuran, dichlo-
romethane, methanol, a mixed solvent thereof and the like can
be illustrated. The reaction temperature 1s usually from —78°
C. to retlux temperature, and the reaction time 1s usually from
30 minutes to 1 day, varying based on a used starting material,
solvent and reaction temperature.

Process 2

A compound represented by the above general formula
(I1I) of the present invention can be prepared by subjecting a
compound represented by the general formula (V) to catalytic
hydrogenation using a palladium catalyst such as palladium-
carbon powder 1n the presence or absence of an acid such as
hydrochloric acid 1n an inert solvent, or to reduction using a
reducing agent such as triethylsillylhalide 1n the presence a
Lewis acid such as trifluoroacetic acid and borontrifluoride
diethyl ether complex without solvent or 1n an inert solvent
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and then optionally removing the hydroxy-protective group
in the usual way. As the inert solvent used i1n the catalytic
hydrogenation, for example, methanol, ethanol, tetrahydro-
furan, ethyl acetate, acetic acid, a mixed solvent thereot and
the like can be illustrated. The reaction temperature 1s usually
from -78° C. to reflux temperature, and the reaction time 1s
usually from 30 minutes to 1 day, varying based on a used
starting material, solvent and reaction temperature. In addi-
tion, as the mert solvent used 1n the reduction using a reducing
agent such as triethylsilly halide, for example, toluene, tet-
rahydroturan, dichloromethane, a mixed solvent thereof and
the like can be 1llustrated. The reaction temperature 1s usually
from room temperature to retlux temperature, and the reac-
tion time 1s usually from 30 minutes to 1 day, varying based
on a used starting material, solvent and reaction temperature.
The removal of a hydroxy-protective group can be conducted
in various methods 1n the usual way, and 1n the case that the
protective group 1s a benzyl group, for example, the reaction
can be conducted in an aqueous solution of trifluoroacetic
acid and dimethylsulfide usually at 0° C. to reflux temperature
for 30 minutes to 1 day.

Process 3

A compound represented by the above general formula
(I11) of the present invention can be prepared by subjecting a
compound represented by the above general formula (IV) to
reduction using a reducing agent such as triethylsilyl halide in
the presence of a Lewis acid such as trifluoroacetic acid and
borontrifluoride diethyl ether complex without solvent or in
an 1nert solvent and then optionally removing the hydroxy-
protective group 1n the usual way. As the inert solvent used in
the reduction, for example, toluene, tetrahydrofuran, dichlo-
romethane, a mixed solvent thereol and the like can be 1llus-
trated. The reaction temperature 1s usually from room tem-
perature to reflux temperature, and the reaction time 1s usually
from 30 minutes to 1 day, varying based on a used starting
matenal, solvent and reaction temperature.

Process 4

A compound represented by the above general formula (11)
of the present invention can be prepared by subjecting a
pyrazole derivative represented by the above general formula
(III) to glycosidation using a sugar donor represented by the
above general formula (V1) 1n the presence of a base such as
sodium hydroxide, potassium hydroxide, potassium carbon-
ate or the like and a phase transier catalyst such as benzyltri
(n-butyl)ammonium chlornide, benzyltri(n-butyl)ammonium
bromide, tetra(n-butyl)ammonium hydrogen sulfate or the
like 1n water and an 1nert solvent and optionally to N-alkyla-
tion using an alkylating agent represented by the above gen-
eral formula (VII) 1n the presence of a base such as cesium
carbonate, potasstum carbonate or sodium hydride and
optionally 1n the presence of a catalytic amount of sodium
iodide 1 an inert solvent. As the mert solvent used in the
glycosidation, for example, dichloromethane, toluene, ben-
zotrifluoride and the like can be illustrated. The reaction
temperature 1s usually from 0° C. to reflux temperature, and
the reaction time 1s usually from 30 minutes to 1 day, varying
based on a used starting material, solvent and reaction tem-
perature. As the solvent used 1n the N-alkylation, for example,
acetonitrile, ethanol, 1,2-dimethoxyethane, tetrahydrofuran,
N,N-dimethylformamide, N,N-dimethylacetamide, N-meth-
ylpyrrolidinone, dimethyl sulfoxide, a mixed solvent thereof
and the like can be illustrated. The reaction temperature 1s
usually from room temperature to retlux temperature, and the
reaction time 1s usually from 10 minutes to 1 day, varying
based on a used starting material, solvent and reaction tem-
perature. The obtained compound represented by the above
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general formula (II) can be also used 1n the process 5 after
converting into a salt thereof 1n the usual way.

Process 5

A compound represented by the above general formula (1)
of the present invention can be prepared by subjecting a
compound represented by the above general formula (II),
alter removing the protective group of sugar moiety or the like
in accordance with a method used 1n general organic synthe-
ses such as alkaline hydrolysis, optionally to N-Alkylation
using an alkylating agent represented by the above general
tformula (VII) 1n the presence of a base such as cestum car-
bonate, potassium carbonate or sodium hydride and option-
ally 1n the presence of a catalytic amount of sodium 1odide 1n
an 1nert solvent, and 1n a case that there 1s a protective group

Process A

10

Ré (IX)
or

Ar—H
(X)

(VIII)

Method 2)

Method 1)
A—74H

Art—7lH

(XI)
or
Arr—H
(X)

other than the sugar moiety, by removing the protective group
in accordance with a method used 1n general organic synthe-
s1s. As the inert solvent used in the hydrolysis reaction,
methanol, ethanol, tetrahydrofuran, water, a mixed solvent
thereof and the like can be illustrated. As the base, for
example, sodium hydroxide, sodium methoxide, sodium
cthoxide, methylamine, dimethylamine and the like can be
illustrated. The reaction temperature 1s usually from 0° C. to
reflux temperature, and the reaction time 1s usually from 10
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minutes to 1 day, varying based on a used starting material,
solvent and reaction temperature. As the solvent used 1n the
N-alkylation, for example, acetonitrile, ethanol, 1,2-
dimethoxyethane, tetrahydrofuran, N,N-dimethylforma-
mide, N,N-dimethylacetamide, N-methylpyrrolidinone, dim-
cthyl sulfoxide, a mixed solvent thereof and the like can be
illustrated. The reaction temperature 1s usually from room
temperature to reflux temperature, and the reaction time 1s
usually from 10 minutes to 1 day, varying based on a used
starting material, solvent and reaction temperature.

A compound represented by the above general formula (V)
of the present invention used as a starting material 1n the
above production processes, for example, can be prepared
according to the following procedures:

O OH O X2
C C
Q / T Process E _ Q / -
/ Halogenation /
/N —N N—N

/
(XIV) Process D (XV)
A Reduction
Process I
}II);{;EET; s(ijs Reduction
Y
RU
O O OH
/
Q< QY \/
/ T Pmcessl B _ \( TC
/ Reduction /
/N—N /N—N
(XII) (XIII)
Process H
Reduction
Process o
Oxidation
Y
HO R4
~ CHO
QX Process | Q-
7z TC == 7 T¢
/ RA—T1, /
N—N (XVID) N—N
/ /
nld R4
(V) (XVI)

wherein one of Q” and T” represents a protected hydroxy
group and the other represents a halogen atom; R” represents
a C,_. alkyl group; Ar” represents an aliphatic cyclic amino
group which may have the same or different 1 to 3 groups
selected from the above substituent group (Al), or an aro-
matic cyclic amino group which may have the same or dif-
terent 1 to 3 groups selected from the above substituent group
(B1); L represents MgBr, MgCl, Mgl, Znl, ZnBr, ZnCl or a
lithium atom; X" represents a halogen atom such as a bromine
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atom, a chlorine atom or the like; Z" represents —NY“—
wherein Y represents a hydrogen atom, a C,_ alkyl group or
a protective group; Ar’, R™, R4, Q%, T and Z* have the same
meanings as defined above.

Process A

A compound represented by the above general formula
(XII) can be prepared by subjecting a compound represented
by the above general formula (VIII) (method 1) to condensa-
tion with a compound represented by the above general for-
mula (IX) or (X) 1n the presence or absence of a base such as
sodium hydride, potasstum carbonate or the like 1n an 1nert
solvent, or (method 2) to condensation with a compound
represented by the above general formula (XI) or (X) using a
catalyst such as tris(dibenzylideneacetone)dipalladium and a
ligand such as 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl
in the presence of abase such as cesium carbonate, sodium
tert-butoxide 1n an 1nert solvent. As the inert solvent used in
the method 1, for example, N, N-dimethylacetamide, toluene,
tetrahydrofuran, a mixed solvent thereof and the like can be
illustrated. The reaction temperature 1s usually from room
temperature to reflux temperature, and the reaction time 1s
usually from 1 hour to 1 day, varying based on a used starting
materal, solvent and reaction temperature. In addition, as the
inert solvent used in the method 2, for example, N,N-dim-
cthylacetamide, toluene, tetrahydrofuran, a mixed solvent
thereol and the like can be illustrated. The reaction tempera-
ture 1s usually from room temperature to reflux temperature,
and the reaction time 1s usually from 1 hour to 1 day, varying
based on a used starting material, solvent and reaction tem-
perature.

Process B

A compound represented by the general formula (XIII) can
be prepared by reducing a compound represented by the
above general formula (XII) using a reducing agent such as
lithium aluminum hydride, diisobutylaluminum hydride or
the like 1n an 1nert solvent. As the inert solvent used 1n the
reduction, for example, toluene, tetrahydrofuran, dichlo-
romethane, a mixed solvent thereof and the like can be 1llus-
trated. The reaction temperature 1s usually from -78° C. to
reflux temperature, and the reaction time 1s usually from 30
minutes to 1 day, varying based on a used starting material,
solvent and reaction temperature.

Process C

A compound represented by the above general formula
(XIV)canbeprepared by treating a compound represented by
the above general formula (XII) according to a method used
in general organic syntheses such as alkaline hydrolysis. As
the solvent used in the hydrolysis reaction, for example,
methanol, ethanol, acetonitrile, tetrahydrofuran, dioxane,
water, a mixed solvent thereof and the like can be 1llustrated.
As the base, for example, sodium hydroxide, sodium meth-
oxide, sodium ethoxide and the like can be illustrated. The
reaction temperature 1s usually from room temperature to
reflux temperature, and the reaction time 1s usually from 30
minutes to 1 day, varying based on a used starting material,
solvent and reaction temperature.

Process D

A compound represented by the above general formula
(XIII) can be prepared by subjecting a compound represented
by the above general formula (XIV) to reduction using a
reducing agent such as lithtum aluminum hydride, borane-
dimethylsulfide complex or borane-tetrahydrofuran complex
in an 1nert solvent. As the inert solvent used 1n the reduction,
for example, toluene, tetrahydrofuran, dichloromethane, a
mixed solvent thereof and the like can be illustrated. The
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reaction temperature 1s usually from -78° C. to reflux tem-
perature, and the reaction time 1s usually from 30 minutes to
1 day, varying based on a used starting material, solvent and
reaction temperature.

(L]

Process |

A compound represented by the above general formula
(XV) can be prepared by halogenating a compound repre-
sented by the above general formula (XIV) using an acid
halide reagent such as thionyl chloride, phosphorus trichlo-
ride, phosphorus pentachloride, phosphorus oxychlonde,
phosphorus tribromide or fluorosulfuric acid without solvent
or in an 1nert solvent. As the ert solvent used 1n the haloge-
nation, for example, toluene, dichloromethane, a mixed sol-
vent thereof and the like can be illustrated. The reaction
temperature 1s usually from -78° C. to reflux temperature,
and the reaction time 1s usually from 30 minutes to 1 day,
varying based on a used starting material, solvent and reaction
temperature.

Process F

A compound represented by the above general formula
(X1III) can be prepared by subjecting a compound represented
by the above general formula (XV) to reduction using a
reducing agent such as lithium aluminum hydride, sodium
borohydride or lithium borohydride 1n an inert solvent. As the
iert solvent used 1n the reduction, for example, toluene,
tetrahydrofuran, dichloromethane, ethanol, a mixed solvent
thereol and the like can be illustrated. The reaction tempera-
ture 1s usually from -78° C. to reflux temperature, and the
reaction time 1s usually from 30 minutes to 1 day, varying
based on a used starting material, solvent and reaction tem-
perature.

Process 3

A compound represented by the above general formula
(XV1) can be prepared by subjecting a compound represented
by the above general formula (XIII) to oxidation using dim-
cthylsulfoxide such as Swern oxidation, chromic acid oxida-
tion using pyridinium chlorochromate, pyridintum dichro-
mate or the like 1n an 1nert solvent or oxidation using an
oxidant such as manganese dioxide. As the mert solvent used
in the above oxidation, for example, toluene, tetrahydrofuran,
dichloromethane, a mixed solvent thereof and the like can be
illustrated. The reaction temperature 1s usually from -78° C.
to reflux temperature, and the reaction time 1s usually from 30
minutes to 1 day, varying based on a used starting material,
solvent and reaction temperature.

Process H

A compound represented by the above general formula
(XV1) can be prepared by subjecting a compound represented
by the above general formula (XI1I) to reduction using a reduc-
ing agent such as trisopropoxyalminum hydride or diisobu-
tylaluminum hydride in an 1nert solvent. As the inert solvent
used 1n the reduction, for example, toluene, tetrahydrofuran,
hexane, diethyl ether, a mixed solvent thereof and the like can
be illustrated. The reaction temperature 1s usually from -78°
C. to reflux temperature, and the reaction time 1s usually from
30 minutes to 1 day, varying based on a used starting material,
solvent and reaction temperature.
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Process |

A compound represented by the above general formula (V)
can be prepared by condensing a compound represented by
the above general formula (XVI) with a Grignard reagent, a
Reformatsky reagent or a lithium reagent represented by the
above general formula (XVII) in an 1nert solvent. As the nert
solvent used 1n the condensing reaction, for example, tetrahy-
drofuran, diethyl ether, a mixed solvent thereof and the like

Process M _ QD /

O OH
QD
/ T
/ Halogenation
N—N
/
RIA
(XIX)
A
Process K ﬁr ?feﬁ‘f L
Hydrolysis vauetion
RU
O O
QD / D Process J
/ Reduction
N—N
/
RIA
(VILI) Process P
Reduction
CHO
F
Q / F Process S
r o
/ Halogenation
N—N
/
RIA
(XXIV)
'
Process R
Formylation
F
~
N—N
/
RJA

(XXII)

24

can be 1illustrated. The reaction temperature 1s usually from
—'78° C. to room temperature, and the reaction time 1s usually
from 30 minutes to 1 day, varying based on a used starting
matenal, solvent and reaction temperature.

A compound represented by the above general formula
(IV) of the present invention used as a starting material 1n the
above production processes, for example, can be prepared
according to the following procedures:

N—N
/
RIA
(XX)
Process N
Reduction
Y
OH Process W
RA—1L,
(XVID)
AP -
N—N
/
RIA
(XVIII)
Process O
Oxidation
Y
O R4
CHO
Q- / D Q3 7 / D
/N—N /N—N
RIA R]A
(XXI) (XXVI)
Process 1 Process V
RA—L Cocess Method 1)
XVID xidation Apd— 74T
Y (IX)
HO R4 or
Arr—H
A ) X)
/ s Method 2)
N— Art—7'H
/ (XI)
RIA
or
XV
(R2Y) Arr—H
(X)
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A
Process (Q
Introducing a
protective group
o O X?
X
QC
/N— N 7 T¢
R M /
N—/N
(XXII) /
RIA
(XV)

wherein one of Q” and T represents a hydroxy group and the
other represents a hydrogen atom; one of Q" and T* repre-
sents a protected hydroxy group and the other represents a
hydrogen atom; Ar* Ar®, L, R*, R" R, Q°, Q”, T, T", X>,
7Z* and Z' have the same meanings as defined above.

Process J

A compound represented by the general formula (XVIII)
can be prepared by reducing a compound represented by the
above general formula (VIII) using a reducing agent such as
lithium aluminum hydride, diisobutylaluminum hydride or
the like 1n an 1nert solvent. As the inert solvent used i the
reduction, for example, toluene, tetrahydrofuran, dichlo-
romethane, a mixed solvent thereof and the like can be 1llus-
trated. The reaction temperature 1s usually from -78° C. to
reflux temperature, and the reaction time 1s usually from 30
minutes to 1 day, varying based on a used starting material,
solvent and reaction temperature.

Process K

A compound represented by the above general formula
(XIX) can be prepared by treating a compound represented by
the above general formula (VIII) according to a method used
in general organic syntheses such as alkaline hydrolysis. As
the solvent used in the hydrolysis reaction, for example,
methanol, ethanol, acetonitrile, tetrahydrofuran, dioxane,
water, a mixed solvent thereol and the like can be 1llustrated.
As the base, for example, sodium hydroxide, sodium meth-
ox1ide, sodium ethoxide, potassium hydroxide and the like can
be 1llustrated. The reaction temperature 1s usually from room
temperature to reflux temperature, and the reaction time 1s
usually from 30 minutes to 1 day, varying based on a used
starting material, solvent and reaction temperature.

Process L

A compound represented by the above general formula
(XVIII) can be prepared by subjecting a compound repre-
sented by the above general formula (XIX) to reduction using
a reducing agent such as lithium aluminum hydride, borane-
dimethylsulfide complex or borane-tetrahydrofuran complex
in an 1nert solvent. As the inert solvent used i1n the reduction,
for example, toluene, tetrahydrofuran, dichloromethane, a
mixed solvent thereof and the like can be illustrated. The
reaction temperature 1s usually from -78° C. to reflux tem-
perature, and the reaction time 1s usually from 30 minutes to
1 day, varying based on a used starting material, solvent and
reaction temperature.

Process M

A compound represented by the above general formula
(XX) can be prepared by halogenating a compound repre-
sented by the above general formula (XIX) using an acid
halide reagent such as thionyl chloride, phosphorus trichlo-
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QC
e, 0
RA—L AN
(XVII) R

ride, phosphorus pentachloride, phosphorus oxychlonde,
phosphorus tribromide or fluorosulfuric acid without solvent
or in an mert solvent. As the nert solvent used 1n the haloge-
nation, for example, toluene, dichloromethane, a mixed sol-
vent thereol and the like can be illustrated. The reaction
temperature 1s usually from -78° C. to retlux temperature,
and the reaction time 1s usually from 30 minutes to 1 day,
varying based on a used starting material, solvent and reaction
temperature.

Process N

A compound represented by the above general formula
(XVIII) can be prepared by subjecting a compound repre-
sented by the above general formula (XX) to reduction using,
a reducing agent such as lithium aluminum hydride, sodium
borohydride or lithtum borohydride 1n an 1nert solvent. As the
inert solvent used in the reduction, for example, toluene,
tetrahydrofuran, dichloromethane, ethanol, a mixed solvent
thereol and the like can be illustrated. The reaction tempera-
ture 1s usually from -78° C. to reflux temperature, and the
reaction time 1s usually from 30 minutes to 1 day, varying
based on a used starting material, solvent and reaction tem-
perature.

Process O

A compound represented by the above general formula
(XX1I) can be prepared by subjecting a compound represented
by the above general formula (XVIII) to oxidation using
dimethylsulfoxide such as Swern oxidation, chromic acid
oxidation using pyridinium chlorochromate, pyridinium
dichromate or the like 1n an inert solvent or oxidation using an
oxidant such as manganese dioxide. As the mnert solvent used
in the above oxidation, for example, toluene, tetrahydrofuran,
dichloromethane, a mixed solvent thereof and the like can be
illustrated. The reaction temperature 1s usually from -78° C.
to reflux temperature, and the reaction time 1s usually from 30
minutes to 1 day, varying based on a used starting material,
solvent and reaction temperature.

Process P

A compound represented by the above general formula
(XX1I) can be prepared by subjecting a compound represented
by the above general formula (VIII) to reduction using a
reducing agent such as triisopropoxyalminum hydride or
dusobutylaluminum hydride in an inert solvent. As the nert
solvent used in the reduction, for example, toluene, tetrahy-
drofuran, hexane, diethyl ether, dichloromethane, a mixed
solvent thereof and the like can be illustrated. The reaction
temperature 1s usually from -78° C. to retlux temperature,
and the reaction time 1s usually from 30 minutes to 1 day,
varying based on a used starting material, solvent and reaction
temperature.
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Process Q

A compound represented by the above general formula
(XXIII) can be prepared by introducing a protective group
into a hydroxy group of a compound represented by the above
general formula (XXII) using an agent for protecting a
hydroxy group such as benzyl bromide, chloromethyl methyl
cther or the like in the presence of a base such as sodium
hydroxide, potassium carbonate or the like and a phase trans-
fer catalyst such as benzyltri(n-butyl)ammonium chloride,
benzyltri(n-butyl)ammonium bromide or the like 1n water and
an 1nert solvent. As the 1ert solvent used 1n the introducing
reaction, for example, toluene, tetrahydrofuran, dichlo-
romethane, a mixed solvent thereol and the like can be 1llus-
trated. The reaction temperature 1s usually from 0° C. to retlux
temperature, and the reaction time 1s usually from 30 minutes
to 1 day, varying based on a used starting material, solvent and
reaction temperature.

Process R

A pyrazole aldehyde dertvative represented by the above
general formula (XXIV) can be prepared by subjecting a
compound represented by the above general formula (XXIII)
to formylation by a reaction such as Vilsmeier reaction using
phosphorus oxychloride and N,N-dimethylformamide. As
the solvent used 1n the formylating reaction, for example,
N,N-dimethylformamide and the like can be 1llustrated. The
reaction temperature 1s usually from 0° C. to reflux tempera-
ture, and the reaction time 1s usually from 30 minutes to 1 day,
varying based on a used starting material, solvent and reaction
temperature.

Process S

A compound represented by the above general formula
(XXI) can be prepared by halogenating a compound repre-
sented by the above general formula (XXIV) using a haloge-
nating agent such as bromine or 10dine after treating with a
base such as n-butyllithium 1n an inert solvent. The formyl
group can be optionally dertved into dimethylacetal, 1,3-
dioxolane or the like, and then deprotected after halogena-
tion. As the inert solvent used in the halogenation, for
example, toluene, tetrahydrofuran, a mixed solvent thereof
and the like can be illustrated. The reaction temperature 1s
usually from -78° C. to reflux temperature, and the reaction
time 1s usually from 10 minutes to 1 day, varying based on a
used starting material, solvent and reaction temperature.

Process 1

A compound represented by the above general formula
(XXV) can be prepared by condensing a compound repre-
sented by the above general formula (XXI) with a Grignard
reagent, a Reformatsky reagent or a lithium reagent repre-
sented by the above general formula (XVII) 1n an 1nert sol-
vent. As the 1nert solvent used in the condensing reaction, for
example, tetrahydrofuran, diethyl ether, a mixed solvent
thereol and the like can be illustrated. The reaction tempera-
ture 1s usually from -78° C. to room temperature, and the
reaction time 1s usually from 30 minutes to 1 day, varying
based on a used starting material, solvent and reaction tem-
perature.

Process U

A compound represented by the above general formula
(XXVI) can be prepared by subjecting a compound repre-
sented by the above general formula (XXV) to oxidation
using dimethylsulfoxide such as Swern oxidation, chromic
acid oxidation using pyridintum chlorochromate, pyridinium
dichromate or the like 1n an inert solvent or oxidation using an
oxidant such as manganese dioxide. As the 1nert solvent used
in the above oxidation, for example, toluene, tetrahydrofuran,
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dichloromethane, a mixed solvent thereof and the like can be
illustrated. The reaction temperature 1s usually from -78° C.
to reflux temperature, and the reaction time 1s usually from 30
minutes to 1 day, varying based on a used starting material,
solvent and reaction temperature.

Process V

A compound represented by the above general formula
(IV) can be prepared by subjecting a compound represented
by the above general formula (XXVI) (method 1) to conden-
sation with a compound represented by the above general

formula (IX) or (X) in the presence or absence of a base such
as sodium hydride, potassium carbonate or the like 1n an 1nert
solvent, or (method 2) to condensation with a compound
represented by the above general formula (XI) or (X) using a
catalyst such as tris(dibenzylideneacetone)dipalladium and a
ligand such as 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl
in the presence of a base such as cesium carbonate, sodium
tert-butoxide in an inert solvent. As the inert solvent used in
the method 1, for example, N,N-dimethylacetamide, toluene,
tetrahydrofuran, a mixed solvent thereof and the like can be

illustrated. The reaction temperature 1s usually from room
temperature to reflux temperature, and the reaction time 1s
usually from 1 hour to 1 day, varying based on a used starting
material, solvent and reaction temperature. In addition, as the
inert solvent used in the method 2, for example, N,N-dim-
cthylacetamide, toluene, tetrahydrofuran, a mixed solvent
thereof and the like can be illustrated. The reaction tempera-

ture 1s usually from room temperature to reflux temperature,
and the reaction time 1s usually from 1 hour to 1 day, varying
based on a used starting material, solvent and reaction tem-
perature.

Process W

A compound represented by the above general formula
(XXVI) can be prepared by condensing a compound repre-
sented by the above general formula (XX) with a Grignard
reagent, a Reformatsky reagent or a lithtum reagent repre-
sented by the above general formula (XVII) in an 1nert sol-
vent. As the inert solvent used 1n the condensing reaction, for
example, tetrahydrofuran, diethyl ether, a mixed solvent
thereof and the like can be illustrated. The reaction tempera-
ture 1s usually from -78° C. to room temperature, and the
reaction time 1s usually from 30 minutes to 1 day, varying
based on a used starting material, solvent and reaction tem-
perature.

Process X

A compound represented by the above general formula
(IV) can be prepared by condensing a compound represented
by the above general formula (XV) with a Grignard reagent,
a Reformatsky reagent or a lithium reagent represented by the
above general formula (XVII) in an 1nert solvent. As the nert
solvent used 1n the condensing reaction, for example, tetrahy-
drofuran, diethyl ether, a mixed solvent thereof and the like
can be 1llustrated. The reaction temperature 1s usually from
—'78° C. to room temperature, and the reaction time 1s usually
from 30 minutes to 1 day, varying based on a used starting
material, solvent and reaction temperature.

A compound represented by the above general formula
(VIII) of the present invention used as a starting material 1n
the above production processes, for example, can be prepared
according to the following procedures:
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wherein one of Q“ and T represents a hydroxy group and the
other represents a halogen atom; R”, R4, Q7, Q*, Q“, T”, T#
and T have the same meanings as defined above.

Process

A pyrazole derivative represented by the above general
formula (XXIX) can be prepared by subjecting a compound
represented by the above general formula (XXVII) to con-
densation with a hydrazine compound or a hydrate thereof or
a salt thereof 1n the presence or absence of a base 1n an 1nert
solvent. As the inert solvent used in the condensation, for
example, toluene, tetrahydrofuran, dichloromethane, IN,N-
dimethylformamide, ethanol, water, a mixed solvent thereof
and the like can be illustrated. As the base, for example,
sodium hydride, sodium amide, sodium carbonate, sodium
cthoxide and the like can be1llustrated. The reaction tempera-
ture 1s usually from room temperature to reflux temperature,
and the reaction time 1s usually from 10 minutes to 1 day,
varying based on a used starting material, solvent and reaction
temperature.

Process 3

A compound represented by the above general formula
(XXX) can be prepared by halogenating a compound repre-
sented by the above general formula (XXIX) using a haloge-
nating agent such as sulfuryl chloride, N-chlorosuccinimide
or N-bromosuccinimide in an inert solvent. As the nert sol-
vent used 1n the halogenation, for example, tetrahydrofuran,
dichloromethane, acetic acid, toluene, N,N-dimethylforma-
mide, a mixed solvent thereol and the like can be 1llustrated.
The reaction temperature 1s usually from 0° C. to reflux
temperature, and the reaction time 1s usually from 10 minutes
to 1 day, varying based on a used starting material, solvent and
reaction temperature.

Process v

A compound represented by the above general formula
(VIII) can be prepared by introducing a hydroxy-protective
group to a compound represented by the above general for-
mula (XXX) using a hydroxy-protecting agent such as ben-
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zylbromide or chloromethyl methyl ether 1n the presence or
absence of a base 1n an inert solvent. As the 1nert solvent used
in the mtroducing reaction, for example, toluene, tetrahydro-
furan, dichloromethane, N,N-dimethylformamide, ethanol,
water, a mixed solvent thereol and the like can be 1llustrated.
As the base, for example, sodium hydride, sodium amide,
sodium carbonate, sodium ethoxide, triethylamine, imidazole
and the like can be illustrated. The reaction temperature 1s
usually from 0° C. to reflux temperature, and the reaction time
1s usually from 10 minutes to 1 day, varying based on a used
starting material, solvent and reaction temperature.

Process 0

A compound represented by the above general formula
(XXXI) can be prepared by introducing a hydroxy-protective
group to a compound represented by the above general for-
mula (XXIX) using a hydroxy-protecting agent such as ben-
zyl bromide or chloromethyl methyl ether 1n the presence or
absence of a base 1n an nert solvent. As the inert solvent used
in the mtroducing reaction, for example, toluene, tetrahydro-
furan, dichloromethane, N,N-dimethylformamide, ethanol,
water, a mixed solvent thereol and the like can be 1llustrated.
As the base, for example, sodium hydride, sodium amide,
sodium carbonate, sodium ethoxide, triethylamine, imidazole
and the like can be 1llustrated. The reaction temperature 1s
usually from 0° C. to reflux temperature, and the reaction time
1s usually from 10 minutes to 1 day, varying based on a used
starting material, solvent and reaction temperature.

Process €

A compound represented by the above general formula
(VIII) can be prepared by halogenating a compound repre-
sented by the above general formula (XXXI) using a haloge-
nating agent such as bromine or 10dine after treating with a
base such as n-butyllithium 1n an nert solvent. As the inert
solvent used 1n the halogenation, for example, toluene, tet-
rahydrofuran, a mixed solvent thereof and the like can be
illustrated. The reaction temperature 1s usually from -78° C.
to reflux temperature, and the reaction time 1s usually from 10
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minutes to 1 day, varying based on a used starting material,
solvent and reaction temperature.

In the compounds represented by the above general for-
mula (III) of the present invention, there can be the several
tautomers such as a pyrazolone compound, and any of the
compounds are included 1n the present invention. In addition,
in some of the starting matenals, there also can be several
tautomers such as a pyrazolone compound, varying based on
difference 1n the existence condition.

The compounds represented by the above general formula
(I) of the present invention obtained by the above production
processes can be 1solated and purified by conventional sepa-
ration means such as fractional recrystallization, purification
using chromatography, solvent extraction and solid phase
extraction.

The pyrazole derivatives represented by the above general
tormula (I) of the present invention can be converted into their
pharmaceutically acceptable salts 1n the usual way. Examples
of such salts include acid addition salts with mineral acids
such as hydrochloric acid, hydrobromic acid, hydroiodic
acid, sulturic acid, nitric acid, phosphoric acid and the like,
acid addition salts with organic acids such as formic acid,
acetic acid, methanesulfonic acid, benzenesulfonic acid,
p-toluenesulionic acid, propionic acid, citric acid, succinic
acid, tartaric acid, fumaric acid, butyric acid, oxalic acid,
malonic acid, maleic acid, lactic acid, malic acid, carbonic
acid, glutamic acid, aspartic acid and the like, salts with
inorganic bases such as a sodium salt, a potassium salt and the
like, and salts with organic bases such as N-methyl-D-glu-
camine, N,N'-dibenzyletylenediamine, 2-aminoethanol, tris
(hydroxymethyl))aminomethane, arginine, lysine and the like.

The compounds represented by the above general formula
(I) of the present invention or pharmaceutically acceptable
salts thereol, or prodrugs thereof include their solvates with
pharmaceutically acceptable solvents such as ethanol and
water.

Of the pyrazole dernvatives represented by the above gen-
eral formula (I) of the present invention and the prodrugs
thereot, there are two geometrical 1somers 1n each compound
having an unsaturated bond. In the present invention, either of
cis(Z)-1somer or trans(E)-1somer can be employed.

Of the pyrazole derivatives represented by the above gen-
eral formula (I) of the present invention and the prodrugs
thereot, there are two optical 1somers, R-1somer and S-1s0-
mer, in each compound having an asymmetric carbon atom
excluding the sugar moiety of glucopyranosyloxy, mannopy-
ranosyloxy and 2-deoxyglucopyranosyloxy moieties. In the
present invention, either of the optical 1somers can be
employed, and a mixture of both optical 1somers can be also
employed. In addition, there can be two rotational 1somers 1n
cach compound having a rotational barrier. In the present
invention, either of the rotational 1somers can be employed.,
and a mixture ol both rotational 1somers can be also
employed.

A prodrug of acompound represented by the above general
tormula (I) of the present invention can be prepared by intro-
ducing an appropriate group forming a prodrug 1into any one
or more groups selected from a hydroxy group, an amino
group and a sulfonamide group of the compound represented
by the above general formula (I) using a corresponding
reagent to produce a prodrug such as a halide compound or
the like 1n the usual way, and then by suitably 1solating and
purificating in the usual way as occasion demands. As a group
forming a prodrug used in a hydroxy group, for example, a
C,_~o acyl group, a C, _ alkoxy-substituted (C,_- acyl) group,
a C,_, alkoxycarbonyl-substituted (C,_, acyl) group, a C,_-
alkoxycarbonyl group, a C,_ alkoxy-substituted (C,_-
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alkoxycarbonyl) group, a benzoyl group, a (C,_, acyloxy)
methyl group, a 1-(C,_, acyloxy)ethyl group, a (C,_, alkoxy-
carbonyl)oxymethyl group, a 1-[(C,_- alkoxycarbonyl)oxy]
cthyl group, a (C,;- cycloalkyl)oxycarbonyloxymethyl
group, a 1-[(C,_, cycloalkyl)oxycarbonyloxy]ethyl group, an
ester group condensed with an amino acid, a phosphoric acid
derivative or a cinnamic acid derivative or the like can be
illustrated. As a group forming a prodrug used in an amino
group, for example, a C,_, acyl group, a C,_, alkoxy-substi-
tuted (C,_, acyl) group, a C,_, alkoxycarbonyl-substituted
(C,_-acyl) group, aC,_- alkoxycarbonyl group, a C, _. alkoxy-
substituted (C,_-, alkoxycarbonyl) group, a benzoyl group, a
(C,_~ acyloxy)methyl group, a 1-(C,_, acyloxy)ethyl group, a
(C,_,alkoxycarbonyl)oxymethyl group, a 1-[(C,_, alkoxycar-
bonyl)oxy]ethyl group, a (C;_-» cycloalkyl)oxycarbony-
loxymethyl group, a 1-[(C,_, cycloalkyl)oxycarbonyloxy]
cthyl group, an amide group condensed with an amino acid or
the like can be illustrated. As a group forming a prodrug used
in a sulfonamide group, for example, a (C,_-, acyloxy)methyl
group, a 1-(C,_- acyloxy)ethyl group, a (C,_, alkoxycarbonyl)
oxymethyl group, a 1-[(C,_, alkoxycarbonyl)oxy]ethyl
group, a (C,_-, cycloalkyl)oxycarbonyloxymethyl group, a
1-[(C,_, cycloalkyl)oxycarbonyloxy]ethyl group or the like
can be 1illustrated. The term “C, . acyl group” means a
straight-chained or branched acyl group having 2 to 7 carbon
atoms such as an acetyl group, a propionyl group, a butyryl
group, an 1sobutyryl group, a valeryl group, a pivaloyl group,
a hexanoyl group or the like; the term “C,_,, acyl group”
means a straight-chained or branched acyl group having 2 to
20 carbon atoms such as an acetyl group, a propionyl group,
a butyryl group, an 1sobutyryl group, a valeryl group, a piv-
aloyl group, a hexanoyl group, a lauroyl group, a myristoyl
group, a palmitoyl group, a stearoyl group or the like; the term
“C,_¢ alkoxy-substituted (C,_- acyl) group” means the above
C,_, acyl group substituted by a straight-chained or branched
alkoxy group having 1 to 6 carbon atoms such as a methoxy
group, an ethoxy group, a propoxy group, an 1SOpropoxy
group, a butoxy group, an isobutoxy group, a sec-butoxy
group, a tert-butoxy group, a pentyloxy group, an isopenty-
loxy group, a neopentyloxy group, a tert-pentyloxy group, a
hexyloxy group or the like; the term “C,_, alkoxycarbonyl
group  means a straight-chained or branched alkoxycarbonyl
group having 2 to 7 carbon atoms such as a methoxycarbonyl
group, an ethoxycarbonyl group, a propoxycarbonyl group,
an 1sopropoxycarbonyl group, a butoxycarbonyl group, an
1sobutyloxycarbonyl group, a sec-butoxycarbonyl group, a
tert-butoxycarbonyl group, a pentyloxycarbonyl group, an
1sopentyloxycarbonyl group, a neopentyloxycarbonyl group,
a tert-pentyloxycarbonyl group, a hexyloxycarbonyl group or
the like or a cyclic alkoxycarbonyl group having a 3 to
6-membered cycloalkyl group such as a cyclopropyloxycar-
bonyl group, a cyclobutyloxycarbonyl group, a cyclopenty-
loxycarbonyl group, a cyclohexyloxycarbonyl group or the
like; the term “C,_, alkoxycarbonyl-substituted (C,_, acyl)
group’ means the above C,_, acyl group substituted by the
above C,_, alkoxycarbonyl group; the term “C,_. alkoxy-
substituted (C,_- alkoxycarbonyl) group” means the above
C, -~ alkoxycarbonyl group substituted by the above C,
alkoxy group; the term “(C,_- acyloxy)methyl group” means
a hydroxymethyl group O-substituted by the above C,_- acyl
group; the term “1-(C,_, acyloxy)ethyl group” means a 1-hy-
droxyethyl group O-substituted by the above C,_, acyl group;
the term “(C,_, alkoxycarbonyl)oxymethyl group” means a
hydroxymethyl group O-substituted by the above C,_
alkoxycarbonyl group; and the term *““1-[(C,_, alkoxycarbo-
nyl)oxy]ethyl group™ means a 1-hydroxyethyl group O-sub-
stituted by the above C,_, alkoxycarbonyl group. In addition,
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the term “(C;_-, cycloalkyl)oxycarbonyl group” means an
ester group having the above C,_, cycloalkyl group; the term
“(C4_~ cycloalkyl)oxycarbonyloxymethyl group”™ means a
hydroxymethyl group O-substituted by the above (C;_,
cycloalkyl)oxycarbonyl group; and the term “1-[(C;_,
cycloalkyl)oxycarbonyloxylethyl group” means a 1-hy-
droxyethyl group O-substituted by the above (C,_, cycloalky-
Doxycarbonyl group. Furthermore, as a group forming a pro-
drug, a sugar residue of a glucopyranosyl group, a
galactopyranosyl group or the like can be illustrated. For
example, these groups are preferably introduced into the
hydroxy group at the 4 or 6 position of the sugar moiety of
glucopyranosyloxy group or the like.

The pyrazole derivatives represented by the above general
formula (I) of the present invention, for example, showed a
potent inhibitory activity in human SGL'T inhibitory activity
confirmatory test as described below. Thus, the pyrazole
derivatives represented by the above general formula (1) of the
present invention can remarkably mhibit blood glucose level
increase by inhibiting the reabsorption or uptake into cells of
glucose, mannose and/or fructose at the kidney or inhibiting
their sugar absorption at the small intestine. Therefore, a
pyrazole dervative represented by the above general formula
(I) of the present ivention, a pharmaceutically acceptable
salt and a prodrug thereot 1s useful as an agent for the pre-
vention, inhibition of progression or treatment of a disease
associated with the excess uptake of at least a kind of carbo-
hydrates selected from glucose, fructose and mannose, such
as diabetes, postprandial hyperglycemia, impaired glucose
tolerance, diabetic complications (e.g., retinopathy, neuropa-
thy, nephropathy, ulcer, macroangiopathy), obesity, hyperin-
sulinemia, hyperlipidemia, hypercholesterolemia, hypertrig-
lyceridemia, lipid metabolism disorder, atherosclerosis,
hypertension, congestive heart failure, edematous state,
metabolic acidosis, syndrome X, hyperuricemia, gout,
nephritis or the like, specially useful for the prevention, imhi-
bition of progression or treatment of a disease associated with
hyperglycemia.

Furthermore, the compounds of the present invention can
be suitably used 1in combination with other drugs. Examples
of the drugs which can be used in combination with the
compounds of the present invention include an msulin sensi-
tivity enhancer, a glucose absorption inhibitor, a biguanide,
an 1nsulin secretion enhancer, a SGLT2 inhibitor, an insulin or
insulin analogue, a glucagon receptor antagonist, an 1nsulin
receptor kinase stimulant, a tripeptidyl peptidase 11 inhibitor,
a dipeptidyl peptidase IV 1nhibitor, a protein tyrosine phos-
phatase-1B ihibitor, a glycogen phosphorylase inhibitor, a
glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase ihibitor, a hepatic glu-
coneogenesis nhibitor, D-chiroinsitol, a glycogen synthase
kinase-3 inhibitor, glucagon-like peptide-1, a glucagon-like
peptide-1 analogue, a glucagon-like peptide-1 agonist, amy-
lin, an amylin analogue, an amylin agonist, an aldose reduc-
tase inhibitor, an advanced glycation end products formation
inhibitor, a protein kinase C inhibitor, a y-aminobutyric acid
receptor antagonist, a sodium channel antagonist, a transcript
factor NF-kB 1nhibitor, a lipid peroxidase inhibitor, an
N-acetylated-a-linked-acid-dipeptidase 1nhibitor, nsulin-
like growth factor-1, platelet-derived growth factor (PDGF), a
platelet-derived growth {factor (PDGF) analogue (e.g.,
PDGF-AA, PDGF-BB, PDGF-AB), epidermal growth factor
(EGF), nerve growth factor, a carmitine derivative, uridine,
S-hydroxy-1-methylhydantoin, EGB-761, bimoclomol, sulo-
dexide, Y-128, a hydroxymethylglutaryl coenzyme A reduc-
tase inhibitor, a fibric acid derivative, a p;-adrenoceptor ago-
nist, an acyl-coenzyme A cholesterol acyltransierase
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inhibitor, probcol, a thyroid hormone receptor agonist, a cho-
lesterol absorption inhibitor, a lipase inhibitor, a microsomal
triglyceride transier protein inhibitor, a lipoxygenase 1nhibi-
tor, a carnitine palmitoyltransierase inhibitor, a squalene syn-
thase inhibitor, a low-density lipoprotein receptor enhancer, a
nicotinic acid derivative, a bile acid sequestrant, a sodium/
bile acid cotransporter inhibitor, a cholesterol ester transier
protein inhibitor, an appetite suppressant, an angiotensin-
converting enzyme inhibitor, a neutral endopeptidase inhibi-
tor, an angiotensin II receptor antagonist, an endothelin-con-
verting enzyme inhibitor, an endothelin receptor antagonist, a
diuretic agent, a calcium antagonist, a vasodilating antihyper-
tensive agent, a sympathetic blocking agent, a centrally acting
antithypertensive agent, an o.,-adrenoceptor agonist, an anti-
platelets agent, a uric acid synthesis mhibitor, a uricosuric
agent and a urinary alkalinizer.

In case of uses of the compound of the present invention 1n
combination with the above one or more drugs, the present
invention includes either dosage forms of simultaneous
administration as a single preparation or separated prepara-
tions 1n way of the same or different admimistration route, and
administration at different dosage intervals as separated
preparations 1n way of the same or different administration
route. A pharmaceutical combination comprising the com-
pound of the present invention and the above drug(s) includes
both dosage forms as a single preparation and separated
preparations for combination as mentioned above.

The compounds of the present invention can obtain more
advantageous effects than additive etlects 1n the prevention or
treatment of the above diseases when using suitably 1n com-
bination with the above one or more drugs. Also, the admin-
istration dose can be decreased 1n comparison with adminis-
tration ol either drug alone, or adverse effects of other
coadministrated drugs can be avoided or declined.

Concrete compounds as the drugs used for combination
and preferable diseases to be treated are exemplified as fol-
lows. However, the present invention 1s not limited thereto,
and the concrete compounds include their free compounds,
and their or other pharmaceutically acceptable salts.

As msulin sensitivity enhancers, peroxisome proliferator-
activated receptor-y agonists such as troglitazone, pioglita-
zone hydrochlornide, rosiglitazone maleate, sodium darglita-

zone, GI-262570, 1saglitazone, LG-100641, NC-2100,
1-174, DRF-2189, CLX-0921, CS-011, GW-1929, ciglita-
zone, sodium englitazone and NIP-221, peroxisome prolii-
erator-activated receptor-c. agonists such as GW-9578 and
BM-170744, peroxisome proliferator-activated receptor-a/y
agonists such as GW-409344, KRP-297, NN-622, CLX-
0940, LR-90, SB-219994, DRF-4158 and DRF-MDX&, ret-
inoid X receptor agonists such as ALRT-268, AGN-4204,
MX-6054, AGN-194204, L.G-100754 and bexarotene, and
other msulin sensitivity enhancers such as reglixane, ONO-
35816, MBX-102, CRE-1625, FK-614, CLX-0901, CRE-
1633, NN-2344, BM-13125, BM-501050, HQL-973, CLX-
0900, MBX-668, MBX-675, S-15261, GW-544, AZ-242,
LY-510929, AR-H049020 and GW-501516 are illustrated.
Insulin sensitivity enhancers are used preferably for diabetes,
impaired glucose tolerance, diabetic complications, obesity,
hyperinsulinemia, hyperlipidemia, hypercholesterolemia,
hypertriglyceridemia, lipid metabolism disorder or athero-
sclerosis, and more preferably for diabetes, impaired glucose
tolerance or hyperinsulinemia because of improving the dis-
turbance of 1nsulin signal transduction 1n peripheral tissues
and enhancing glucose uptake into the tissues from the blood,
leading to lowering of blood glucose level.

As glucose absorption 1hibitors, for example, a-glucosi-
dase ihibitors such as a carbose, voglibose, miglitol, CKD-
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711, emaglitate, MDL-25,637, camiglibose and MDL-73,
945, a-amylase inhibitors such as AZM-127, and SGLT1
inhibitors are illustrated. Glucose absorption inhibitors are
used preferably for diabetes, impaired glucose tolerance, dia-
betic complications, obesity or hyperinsulinemia, and more
preferably for impaired glucose tolerance because of inhibit-
ing the gastrointestinal enzymatic digestion of carbohydrates
contained 1n foods, and mhibiting or delaying the absorption
of glucose 1nto the body.

As biguanides, phenformin, buformin hydrochloride, met-
formin hydrochloride or the like are 1llustrated. Biguanides
are used preferably for diabetes, impaired glucose tolerance,
diabetic complications or hyperinsulinemia, and more pret-
erably for diabetes, impaired glucose tolerance or hyperin-
sulinemia because of lowering blood glucose level by inhibi-
tory effects on hepatic gluconeogenesis, accelerating effects
on anaerobic glycolysis 1n tissues or improving eflects on
insulin resistance 1n peripheral tissues.

As 1nsulin secretion enhancers, tolbutamide, chlorpropa-
mide, tolazamide, acetohexamide, glyclopyramide, gly-
buride (glibenclamide), gliclazide, 1-butyl-3-metanilylurea,
carbutamide, glibornuride, glipizide, gliquidone, glisox-
apide, glybuthiazol, glybuzole, glyvhexamide, sodium glymi-
dine, glypinamide, phenbutamide, tolcyclamide, glimepiride,
nateglinide, mitiglinide calcium hydrate, repaglinide or the
like are 1llustrated. Insulin secretion enhancers are used prei-
erably for diabetes, impaired glucose tolerance or diabetic
complications, and more preferably for diabetes or impaired
glucose tolerance because of lowering blood glucose level by
acting on pancreatic p-cells and enhancing the isulin secre-
tion.

As SGLT2 mhibitors, T-1095 and compounds described 1n
Japanese patent publications Nos. He110-237089 and 2001 -
288178, and International Publications Nos. WO01/16147,
WO001/27128, WO01/68660, WO01/74834, WOO01/74835,
WO002/28872, WO02/36602, W0O02/44192, WO02/053573,
W002/064606, WO02/068439, WO02/068440 or the like are
illustrated. SGLT2 inhibitors are used preferably for diabetes,
impaired glucose tolerance, diabetic complications, obesity
or hyperinsulinemia, and more preferably for diabetes,
impaired glucose tolerance, obesity or hyperinsulinemia
because of lowering blood glucose level by inhibiting the
reabsorption of glucose at renal proximal tubule.

As msulin or sulin analogues, human insulin, animal-
derived 1nsulin, human or animal-derived insulin analogues
or the like are illustrated. These preparations are used prefer-
ably for diabetes, impaired glucose tolerance or diabetic com-
plications, and more preferably for diabetes or impaired glu-
cose tolerance.

As glucagon receptor antagonists, BAY-27-9955, NNC-
92-1687 or the like are illustrated; as insulin receptor kinase
stimulants, TER-17411, L.-783281, KRX-613 or the like are
illustrated; as tripeptidyl peptidase 11 inhibitors, UCL-1397
or the like are illustrated; as dipeptidyl peptidase IV mhibi-
tors, NVP-DPP728A, TSL.-225, P-32/98 or the like are 1llus-
trated; as protein tyrosine phosphatase 1B inhibitors, PTP-
112, OC-86839, PNU-177496 or the like are i1llustrated; as
glycogen phosphorylase inhibitors, NN-4201, CP-368296 or
the like are illustrated; as fructose-bisphosphatase inhibitors,
R-132917 or the like are illustrated; as pyruvate dehydroge-
nase inhibitors, AZD-7545 or the like are illustrated; as
hepatic gluconeogenesis inhibitors, FR-2235659 or the like are
illustrated; as glucagon-like peptide-1 analogues, exendin-4,
CJC-1131 or the like are illustrated; as glucagon-like peptide
1 agonists; AZM-134, LY-313902 or the like are illustrated;
and as amylin, amylin analogues or amylin agonists, pram-
lintide acetate or the like are illustrated. These drugs, glucose-
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6-phosphatase inhibitors, D-chiroinsitol, glycogen synthase
kinase-3 inhibitors and glucagon-like peptide-1 are used pret-
erably for diabetes, impaired glucose tolerance, diabetic com-
plications or hyperinsulinemia, and more preferably for dia-
betes or impaired glucose tolerance.

As aldose reductase inhibitors, ascorbyl gamolenate, tolr-
estat, epalrestat, ADN-138, BAL-ARIS, ZD-5522, ADN-311,

GP-1447, IDD-598, fidarestat, sorbiml, ponalrestat, risar-
estat, zenarestat, minalrestat, methosorbinil, AL.-1567, imir-
estat, M-16209, TAI, AD-5467, zopolrestat, AS-3201,
NZ-314, SG-210, JTT-811, lindolrestat or the like are 1llus-
trated. Aldose reductase inhibitors are preferably used for
diabetic complications because of inhibiting aldose reductase
and lowering excessive mtracellular accumulation of sorbitol
in accelerated polyol pathway which are 1n continuous hyper-
glycemic condition 1n the tissues 1n diabetic complications.

As advanced glycation end products formation 1nhibitors,
pyridoxamine, OPB-9195, AL'T-946, AL'T-711, pimagedine
hydrochloride or the like are 1llustrated. Advanced glycation
end products formation inhibitors are preferably used for
diabetic complications because of inhibiting formation of
advanced glycation end products which are accelerated 1n
continuous hyperglycemic condition in diabetes and declin-
ing of cellular damage.

As protein kinase C inhibitors, LY-333531, midostaurin or
the like are illustrated. Protein kinase C inhibitors are prefer-
ably used for diabetic complications because of inhibiting of
protein kinase C activity which 1s accelerated 1n continuous
hyperglycemic condition 1in diabetes.

As y-aminobutyric acid receptor antagonists, topiramate or
the like are illustrated; as sodium channel antagonists, mexi-
letine hydrochlonide, oxcarbazepine or the like are illustrated;
as transcript factor NF-kB inhibitors, dexlipotam or the like
are 1llustrated; as lipid peroxidase inhibitors, tirilazad mesy-
late or the like are 1llustrated; as N-acetylated-a-linked-acid-
dipeptidase inhibitors, GPI-5693 or the like are illustrated;
and as carnitine dertvatives, carnitine, levacecarnine hydro-
chloride, levocarnitine chloride, levocarnitine, ST-261 or the
like are 1llustrated. These drugs, insulin-like growth factor-I,
platelet-derived growth factor, platelet derived growth factor
analogues, epidermal growth factor, nerve growth factor, uri-
dine, S-hydroxy-1-methylhydantoin, EGB-761, bimoclomol,
sulodexide and Y-128 are preferably used for diabetic com-
plications.

As hydroxymethylglutaryl coenzyme A reductase inhibi-
tors, sodium cerivastatin, sodium pravastatin, lovastatin, sim-
vastatin, sodium fluvastatin, atorvastatin calctum hydrate,
SC-45355, SQ-33600, CP-83101, BB-476, L-669262,
S-2468, DMP-565, U-20685, BAY-x-2678, BAY-10-2987,
calcium pitavastatin, calcium rosuvastatin, colestolone, dal-
vastatin, acitemate, mevastatin, crilvastatin, BMS-180431,
BMY-21950, glenvastatin, carvastatin, BMY-22089, bervas-
tatin or the like are 1llustrated. Hydroxymethylglutaryl coen-
zyme A reductase inhibitors are used preferably for hyper-
lipidemia, hypercholesterolemia, hypertriglyceridemia, lipid
metabolism disorder or atherosclerosis, and more preferably
for hyperlipidemia, hypercholesterolemia or atherosclerosis
because of lowering blood cholesterol level by inhibiting
hydroxymethylglutaryl coenzyme A reductase.

As fibric acid derivatives, bezafibrate, beclobrate, binifi-
brate, ciprofibrate, clinofibrate, clofibrate, aluminum clofi-
brate, clofibric acid, etofibrate, fenofibrate, gemfibrozil,
nicofibrate, pirifibrate, romifibrate, simfibrate, theofibrate,
AHL-157 or the like are 1llustrated. Fibric acid derivatives are
used preferably for hyperinsulinemia, hyperlipidemia, hyper-
cholesterolemia, hypertriglyceridemia, lipid metabolism dis-
order or atherosclerosis, and more preferably for hyperlipi-
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demia, hypertriglyceridemia or atherosclerosis because of
activating hepatic lipoprotein lipase and enhancing fatty acid
oxidation, leading to lowering of blood triglyceride level.
As P;-adrenoceptor agonists, BRL-28410, SR-58611A,
ICI-198157, 7ZD-2079, BMS-194449, BRL-37344,
CP-331679, CP-114271, L-7503535, BMS-187413,
SR-59062A, BMS-210285, LY-377604, SWR-0342SA,
AZ-40140, SB-226552, D-7114, BRL-35135, FR-149175,
BRL-26830A, CL-316243, AJ-9677, GW-427353, N-5984,
GW-2696, YM178 or the like are 1llustrated. 3;-Adrenocep-
tor agonists are used preferably for obesity, hyperinsuline-
mia, hyperlipidemia, hypercholesterolemia, hypertriglyceri-
demia or lipid metabolism disorder, and more preferably for
obesity or hyperinsulinemia because of stimulating
3;-adrenoceptor 1 adipose tissue and enhancing the fatty
acid oxidation, leading to induction of energy expenditure.
As acyl-coenzyme A cholesterol acyltransierase inhibi-

tors, NTE-122, MCC-147, PD-132301-2, DUP-129,
U-73482, U-76307, RP-70676, P-06139, CP-113818,
RP-73163, FR-129169, FY-038, EAB-309, KY-455,

L.S-3115, FR-143237, T1-2391, J-104127, R-753, FC*-
28654, YIC-(C8-434, avasimibe, CI-976, RP-644777, F-1394,
eldac1m1be CS-505, CL-283546, YM-17E, lecunlblde
447C88,YM-750, E-5324, KW-3033, HL-004, eflucimibe or
the like are illustrated. Acyl-coenzyme A cholesterol acyl-
transierase inhibitors are used preferably for hyperlipidemia,
hypercholesterolemia, hypertriglyceridemia or lipid metabo-
lism disorder, and more preferably for hyperlipidemia or
hypercholesterolemia because of lowering blood cholesterol
level by mhibiting acyl-coenzyme A cholesterol acyltrans-
ferase.

As thyroid hormone receptor agomnists, sodium liothyro-
nine, sodium levothyroxine, KB-2611 or the like are illus-
trated; as cholesterol absorption inhibitors, ezetimibe, SCH-
48461 or the like are 1llustrated; as lipase 1inhibitors, orlistat,
ATL-962, AZM-131, RED-103004 or the like are 1llustrated;
as carnitine palmitoyltransferase inhibitors, etomoxir or the
like are 1llustrated; as squalene synthase inhibitors, SDZ.-268-
198, BMS-188494, A-87049, RPR-101821, ZD-9720, RPR-
107393, ER-27856 or the like are illustrated; as nicotinic acid
derivatives, nicotinic acid, nicotinamide, nicomol, niceritrol,
acipimox, nicorandil or the like are illustrated; as bile acid

sequestrants, colestyramine, colestilan, colesevelam hydro-
chloride, GT-102-279 or the like are 1llustrated; as sodium/
bile acid cotransporter inhibitors, 264W94, 5-8921, SD-3613
or the like are 1llustrated; and as cholesterol ester transfer
protein 1nhibitors, PNU-107368E, SC-795, JTT-705,
CP-529414 or the like are illustrated. These drugs, probcol,
microsomal triglyceride transfer protein inhibitors, lipoxyge-
nase inhibitors and low-density lipoprotein receptor enhanc-
ers are preferably used for hyperlipidemia, hypercholester-
olemia, hypertriglyceridemia or lipid metabolism disorder.
As appetite suppressants, monoamine reuptake inhibitors,
serotonin reuptake inhibitors, serotonin releasing stimulants,
serotonin agonists (especially SHT, ~agonists), noradrena-
line reuptake inhibitors, noradrenaline releasing stimulants,
a.,-adrenoceptor agonists, [3,-adrenoceptor agonists, dopam-
ine agonists, cannabinoid receptor antagonists, y-aminobu-
tyric acid receptor antagonists, H-histamine antagonists,
L-histidine, leptin, leptin analogues, leptin receptor agonists,
melanocortin receptor agonists (especially, MC3-R agonists,
MC4-R agonists), a-melanocyte stimulating hormone,
cocaine-and amphetamine-regulated transcript, mahogany
protein, enterostatin agonists, calcitonin, calcitonin-gene-re-
lated peptide, bombesin, cholecystokinin agonists (especially
CCK-A agonists), corticotropin-releasing hormone, corti-
cotrophin-releasing hormone analogues, corticotrophin-re-
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leasing hormone agonists, urocortin, somatostatin, soma-
tostatin analogues, somatostatin receptor agonists, pituitary
adenylate cyclase-activating peptide, brain-derived neu-
rotrophic factor, ciliary neurotrophic factor, thyrotropin-re-
leasing hormone, neurotensin, sauvagine, neuropeptide Y
antagonists, opioid peptide antagonists, galanin antagonists,
melanin-concentrating hormone antagonists, agouti-related
protein 1nhibitors and orexin receptor antagonists are illus-
trated. Concretely, as monoamine reuptake inhibitors, mazin-
dol or the like are 1llustrated; as serotonin reuptake inhibitors,
dexfenfluramine hydrochlornide, fenfluramine, sibutramine
hydrochloride, fluvoxamine maleate, sertraline hydrochlo-
ride or the like are illustrated; as serotonin agonists, motrip-
tan, (+)-norfentluramine or the like are 1llustrated; as norad-
renaline reuptake inhibitors, bupropion, GW-320659 or the
like are 1illustrated; as noradrenaline releasing stimulants,
rolipram, YM-992 or the like are 1llustrated; as {3 ,-adrenocep-
tor agonists, amphetamine, dextroamphetamine, phenter-
mine, benzphetamine, methamphetamine, phendimetrazine,
phenmetrazine, diethylpropion, phenylpropanolamine,
clobenzorex or the like are illustrated; as dopamine agonists,
ER-230, doprexin, bromocriptine mesylate or the like are
illustrated; as cannabinoid receptor antagonists, rimonabant
or the like are illustrated; as y-aminobutyric acid receptor
antagonists, topiramate or the like are illustrated; as H;-his-
tamine antagonists, GT1-2394 or the like are illustrated; as
leptin, leptin analogues or leptin receptor agonists,
LY-355101 or the like are illustrated; as cholecystokinin ago-
nists (especially CCK-A agonists), SR-146131, SSR-
125180, BP-3.200, A-71623, FPL-15849, (GI-248573,
GW-7178, GI-181771, GW-7854, A-71378 or the like are
illustrated; and as neuropeptide Y antagonists, SR-120819-A,
PD-160170, NGD-95-1, BIBP-3226, 1229-U-91, CGP-
71683, BIBO-3304, CP-671906-01, J-115814 or the like are
illustrated. Appetite suppressants are used preferably for dia-
betes, impaired glucose tolerance, diabetic complications,
obesity, hyperlipidemia, hypercholesterolemia, hypertriglyc-
eridemia, lipid metabolism disorder, atherosclerosis, hyper-
tension, congestive heart failure, edema, hyperuricemia or
gout, and more preferably for obesity because of stimulating
or inhibiting the activities of intracerebral monoamines or
bioactive peptides in central appetite regulatory system and
suppressing the appetite, leading to reduction of energy
intake.

As angiotensin-converting enzyme inhibitors, captopril,
cnalapril maleate, alacepril, delapril hydrochloride, ramipril,
lisinopril, imidaprl hydrochloride, benazepril hydrochloride,
ceronapril monohydrate, cilazapril, sodium fosinopril, perin-
dopril erbumine, calcium moveltipril, quinapril hydrochlo-
ride, spirapril hydrochloride, temocapril hydrochlonde, tran-
dolapril, calcium zofenopril, moexipril hydrochloride,
rentiapril or the like are illustrated. Angiotensin-converting,
enzyme inhibitors are preferably used for diabetic complica-
tions or hypertension.

As neutral endopeptidase inhibitors, omapatrilat, MDL-
100240, fasidotril, sampatrilat, GW-660311X, mixanpril,

SA-7060, E-4030, SLV-306, ecadotril or the like are 1illus-
trated. Neutral endopeptidase inhibitors are preferably used
for diabetic complications or hypertension.

As angiotensin II receptor antagonists, candesartan cilex-
ctil, candesartan cilexetil/hydrochlorothiazide, potassium

losartan, eprosartan mesylate, valsartan, telmisartan, irbe-
sartan, EXP-3174,1.-158809, EXP-3312, olmesartan, tasosa-

rtan, KT-3-671, GA-0113, RU-64276, EMD-90423,
BR-9701 or the like are illustrated. Angiotensin II receptor
antagonists are preferably used for diabetic complications or
hypertension.
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As endothelin-converting enzyme inhibitors, CGS-31447,
CGS-35066, SM-19712 or the like are 1llustrated; as endot-
helin receptor antagomists, L-7498035, TBC-3214, BMS-
182874, BQ-610, TA-0201, SB-215355, PD-180988, sodium
sitaxsentan, BMS-193884, darusentan, TBC-3711, bosentan,
sodium tezosentan, J-104132, YM-598, S-0139, SB-234551,
RPR-118031A, ATZ-1993, RO-61-1790, ABT-346, enlasen-
tan, BMS-207940 or the like are illustrated. These drugs are
preferably used for diabetic complications or hypertension,
and more preferably for hypertension.

As diuretic agents, chlorthalidone, metolazone, cyclo-
penthiazide, trichloromethiazide, hydrochlorothiazide,
hydroflumethiazide, benzylhydrochlorothiazide, penflutiz-
ide, methyclothiazide, indapamide, tripamide, mefruside,
azosemide, etacrynic acid, torasemide, piretanide, furo-
semide, bumetanide, meticrane, potassium canrenoate,
spironolactone, triamterene, aminophylline, cicletanine
hydrochloride, LLU-o,, PNU-80873 A, 1sosorbide, D-manni-
tol, D-sorbitol, fructose, glycerin, acetazolamide, methazola-
mide, FR-179544, OPC-31260, lixivaptan, conivaptan
hydrochloride or the like are illustrated. Diuretic drugs are
preferably used for diabetic complications, hypertension,
congestive heart failure or edema, and more preferably for
hypertension, congestive heart failure or edema because of
reducing blood pressure or improving edema by increasing,
urinary excretion.

As calcium antagonists, aranidipine, efonidipine hydro-
chlonide, nicardipine hydrochloride, barmidipine hydrochlo-
ride, benidipine hydrochloride, manidipine hydrochloride,
cilmdipine, nisoldipine, nitrendipine, nifedipine, mlvadipine,
telodipine, amlodipine besilate, pramdipine, lercamdipine
hydrochloride, isradipine, elgodipine, azelnmidipine, lacid-
ipine, vatanidipine hydrochloride, lemildipine, diltiazem
hydrochloride, clentiazem maleate, verapamil hydrochloride,
S-verapamil, fasudil hydrochloride, bepridil hydrochlonde,
gallopamil hydrochloride or the like are illustrated; as vasodi-
lating antihypertensive agents, indapamide, todralazine
hydrochloride, hydralazine hydrochloride, cadralazine,
budralazine or the like are illustrated; as sympathetic block-
ing agents, amosulalol hydrochloride, terazosin hydrochlo-
ride, bunazosin hydrochloride, prazosin hydrochloride, dox-
azosin mesylate, propranolol hydrochlonide, atenolol,
metoprolol tartrate, carvedilol, mipradilol, celiprolol hydro-
chlornide, nebivolol, betaxolol hydrochloride, pindolol, terta-
tolol hydrochloride, bevantolol hydrochloride, timolol male-
ate, carteolol hydrochloride, bisoprolol hemifumarate,
bopindolol malonate, nipradilol, penbutolol sulfate, acebu-
tolol hydrochloride, tilisolol hydrochloride, nadolol, urapidil,
indoramin or the like are illustrated; as centrally acting anti-
hypertensive agents, reserpine or the like are illustrated; and
as a.-adrenoceptor agonists, clonidine hydrochloride, meth-
yldopa, CHF-1035, guanabenz acetate, guanfacine hydro-
chloride, moxonidine, lofexidine, talipexole hydrochloride or
the like are 1llustrated. These drugs are preferably used for
hypertension.

As antiplatelets agents, ticlopidine hydrochloride, dipy-
ridamole, cilostazol, ethyl icosapentate, sarpogrelate hydro-
chlonde, dilazep dihydrochloride, trapidil, beraprost sodium,
aspirin or the like are illustrated. Antiplatelets agents are
preferably used for atherosclerosis or congestive heart fail-
ure.

As uric acid synthesis inhibitors, allopurinol, oxypurinol or
the like are 1llustrated; as uricosuric agents, benzbromarone,
probenecid or the like are illustrated; and as urinary alkalin-
1zers, sodium hydrogen carbonate, potassium citrate, sodium
citrate or the like are 1llustrated. These drugs are preferably
used for hyperuricemia or gout.
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In case of uses 1n combination with other drugs, for
example, 1n the use for diabetic complications, the combina-
tion with at least one drug o the group consisting of an insulin
sensitivity enhancer, a glucose absorption inhibitor, a bigu-
anide, aninsulin secretion enhancer, a SGLT inhibitor, an
insulin or msulin analogue, a glucagon receptor antagonist,
an insulin receptor kinase stimulant, a tripeptidyl peptidase 11
inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
tyrosine phosphatase-1B inhibitor, a glycogen phosphorylase
inhibitor, a glucose-6-phosphatase inhibitor, a fructose-bis-
phosphatase mhibitor, a pyruvate dehydrogenase inhibitor, a
hepatic gluconeogenesis inhibitor, D-chiroinsitol, glycogen
synthase kinase-3 ihibitors, glucagon-like peptide-1, a glu-
cagon-like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, an amylin analogue, an amylin agonist, an
aldose reductase 1nhibitor, an advanced glycation end prod-
ucts formation inhibitor, a protein kinase C inhibitor, a y-ami-
nobutyric acid antagonist, a sodium channel antagonist, a
transcript factor NF-kB ihibitor, a lipid peroxidase inhibitor,
an N-acetylated-a.-linked-acid-dipeptidase inhibitor, mnsulin-
like growth factor-I, platelet-derived growth factor, a platelet
derived growth factor analogue, epidermal growth factor,
nerve growth factor, a carnitine derivative, uridine, 3-hy-
droxy-1-methylhydantoin, EGB-761, bimoclomol, sulodex-
ide, Y-128, an angiotensin-converting enzyme inhibitor, a
neutral endopeptidase hibitor, an angiotensin II receptor
antagonist, an endothelin-converting enzyme inhibitor, an
endothelin receptor antagonist and a diuretic agent 1s prefer-
able; and the combination with at least one drug of the group
consisting of an aldose reductase mhibitor, an angiotensin-
converting enzyme inhibitor, a neutral endopeptidase inhibi-
tor and an angiotensin II receptor antagonist 1s more prefer-
able. Similarly, 1n the use for diabetes, the combination with
at least one drug of the group consisting of an insulin sensi-
tivity enhancer, a glucose absorption inhibitor, a biguanide,
an 1sulin secretion enhancer, a SGLT2 inhibitors, an insulin
or mnsulin analogue, a glucagon receptor antagonist, an 1nsu-
lin receptor kinase stimulant, a tripeptidyl peptidase II inhibi-
tor, a dipeptidyl peptidase IV inhibitor, a protein tyrosine
phosphatase-1B inhibitor, a glycogen phosphorylase inhibi-
tor, a glucose-6-phosphatase inhibitor, a fructose-bisphos-
phatase inhibitor, a pyruvate dehydrogenase inhibitor, a
hepatic gluconeogenesis mnhibitor, D-chiroinsitol, a glycogen
synthase kinase-3 inhibitor, glucagon-like peptide-1, a gluca-
gon-like peptide-1 analogue, a glucagon-like peptide-1 ago-
nist, amylin, an amylin analogue, an amylin agonist and an
appetite suppressant 1s preferable; the combination with at
least one drug of the group consisting of an insulin sensitivity
enhancer, a biguanide, an 1nsulin secretion enhancer, a
SGLT2 inhibitors, an insulin or insulin analogue, a glucagon
receptor antagonist, an insulin receptor kinase stimulant, a
tripeptidyl peptidase II inhibitor, a dipeptidyl peptidase IV
inhibitor, a protein tyrosine phosphatase-1B inhibitor, a gly-
cogen phosphoryvlase mhibitor, a glucose-6-phosphatase
inhibitor, a fructose-bisphosphatase inhibitor, a pyruvate
dehydrogenase inhibitor, a hepatic gluconeogenesis inhibitor,
D-chiroinsitol, a glycogen synthase kinase-3 inhibitor, glu-
cagon-like peptide-1, a glucagon-like peptide-1 analogue, a
glucagon-like peptide-1 agonist, amylin, an amylin analogue
and an amylin agonist 1s more preferable; and the combina-
tion with at least one drug of the group consisting of an insulin
sensitivity enhancer, a biguanide, an 1sulin secretion
enhancer, a SGLT2 inhibitor and an insulin or insulin ana-
logue 1s most preferable. Furthermore, 1n the use for obesity,
the combination with at least one drug of the group consisting
of an msulin sensitivity enhancer, a glucose absorption inhibi-
tor, a biguanmide, an insulin secretion enhancer, a SGLT2
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inhibitor, an mnsulin or insulin analogue, a glucagon receptor
antagonist, an 1nsulin receptor kinase stimulant, a tripeptidyl
peptidase 11 inhibitor, a dipeptidyl peptidase IV 1nhibitor, a
protein tyrosine phosphatase-1B 1inhibitor, a glycogen phos-
phorylase inhlibitor, a glucose-6-phosphatase inhibitor, a
fructose-bisphosphatase inhibitor, a pyruvate dehydrogenase
inhibitor, a hepatic gluconeogenesis inhibitor, D-chiroinsitol,
a glycogen synthase kinase-3 inhibitor, glucagon-like pep-
tide-1, a glucagon-like peptide-1 analogue, a glucagon-like
peptide-1 agonist, amylin, an amylin analogue, an amylin
agonist, a J;-adrenoceptor agonist and an appetite suppres-
sant 1s preferable; and the combination with at least one drug
ol the group consisting of a SGLT2 inhibitor, a 3;-adrenocep-
tor agonist and an appetite suppressant 1s more preferable.

When the pharmaceutical compositions of the present
invention are employed in the practical treatment, various
dosage forms are used depending on their uses. As examples
of the dosage forms, powders, granules, fine granules, dry
syrups, tablets, capsules, topical dosages (e.g., transdermal
absorption preparations), injections, suppositories, solutions
and the like are 1llustrated, which are orally or parenterally
administered. The pharmaceutical compositions of the
present invention can also include sustained release formula-
tion and enteric coated preparation.

These pharmaceutical compositions can be prepared
optionally by admixing, diluting, dissolving and then coating
using an appropriate pharmaceutical additive such as excipi-
ents, disintegrators, binders, lubricants, diluents, butfers, 1so-
tonicities, antiseptics, moistening agents, emulsifiers, dis-
persing agents, stabilizing agents, dissolving aids, viscosity-
increasing agents, gelling agents, hardeming agents,
absorbents, viscosing agents, elasticating agents, plasticizers,
coating agents, sustained-releasing agent, antioxidants, light
shielding agents, antistatic agents, fragrances, sweetening
agents, flavors, coloring agents, soothing agents and the like,
and formulating the mixture 1n accordance with conventional
methods. In case of the uses of the compound of the present
invention in combination with other drug(s), they can be
prepared by formulating each active ingredient together or
individually.

When the pharmaceutical compositions of the present
invention are employed 1n the practical treatment, the dosage
ol a compound represented by the above general formula (1),
or a pharmaceutically acceptable salt thereof or a prodrug
thereol as the active ingredient 1s appropriately decided
depending on the age, sex, body weight and degree of symp-
toms and treatment of each patient, which 1s approximately
within the range of from 0.1 to 1,000 mg per day per adult
human 1n the case of oral administration and approximately
within the range of from 0.01 to 300 mg per day per adult
human 1n the case of parenteral administration, and the daily
dose can be divided 1nto one to several doses per day and
administered suitably. Also, 1n case of the uses of the com-
pound of the present invention 1n combination with the other
drug(s), the dosage of the compound of the present invention
can be decreased, depending on the dosage of the other
drug(s).

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a graph showing the distribution pattern of
SMINT gene expression among human organs. The vertical
axis indicates copy number/ng cDNA, and the horizontal axis
indicates the name of human organ.

FIG. 2 1s a graph showing substrate specificity of human
SMINT. The vertical axis 1n dicates methyl-a.-D-glucopyra-
noside (a-MG) uptake activity (%), and the horizontal axis
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indicates concentration (mol/L). In the graph, an open tri-
angle shows glucose, an open circle shows fructose, a black
circle shows galactose, an open square shows mannose and a
black diamond shows 1,5-anhydroglucitol.

BEST MODE FOR CARRYING OUT TH
INVENTION

L1

The present invention 1s further illustrated in more detail by
way of the following Reference Examples, Examples and
Test Examples. However, the present invention 1s not limited
thereto.

REFERENCE EXAMPLE 1

Ethyl 3-hydroxy-1-1sopropylpyrazole-4-carboxylate

To a solution of sodium methoxide (23 g) 1n ethanol (1350
ml.) were added diethyl ethoxymethylene malonate (32.7 g)
and 1sopropyl hydrazine (11.2 g) at room temperature. The
mixture was stirred at 80° C. for 4 hours and stirred at 100° C.
for another 2 hours. The reaction mixture was poured 1nto 2
mol/LL hydrochloric acid (300 mL). After the mixture was
diluted with brine, the mixture was extracted with ethyl
acetate. The organic layer was washed with brine and dried
over anhydrous magnesium sulfate. The solvent was removed
under reduced pressure and the obtained residue was purified
by column chromatography on silica gel (eluent: ethyl
acetate/hexane=1/3) to give 10.5 g of the title compound.

"H-NMR (CDCL,) d ppm: 1.35 (3H, t, J=7.0Hz), 1.48 (6H,
d, I=6.7 Hz), 4.20-4.40 (3H, m), 7.60 (1H, s)

REFERENCE EXAMPLE 2

Ethyl 5-bromo-3-hydroxy-1-1sopropylpyrazole-4-
carboxylate

Ethyl 3-hydroxy-1-1sopropylpyrazole-4-carboxylate (10.5
g) was dissolved 1n dichloromethane (100 mL) and to the
stirred solution was added N-bromosuccinimide (14.1 g)
under 1ce cooling. The reaction mixture was stirred at room
temperature for 6 hours. The solvent was removed under
reduced pressure and the obtained residue was purified by
column chromatography on silica gel (eluent: ethyl acetate/
hexane=1/5) to give 3.9 g of the title compound.

"H-NMR (CDCl,) 8 ppm: 1.39 (3H, t, J=7.0 Hz), 1.44 (6H,
d, J=6.6 Hz), 4.37 (2H, q, I=7.0 Hz), 4.60-4.80 (1H, m), 8.34
(1H, s)

REFERENCE EXAMPLE 3

Ethyl 3-benzyloxy-5-bromo-1-1sopropylpyrazole-4-
carboxylate

Ethyl S-bromo-3-hydroxy-1-1sopropylpyrazole-4-car-
boxylate (5.8 g) and potassium carbonate (3.5 g) were sus-
pended 1n N,N-dimethylformamide (50 mL ) and to the stirred
suspension was added benzyl bromide (2.76 mL) under 1ce
cooling. The mixture was stirred at room temperature for 6
hours. The reaction mixture was poured mto 1 mol/L hydro-
chloric acid (100 mL) and the mixture was extracted with
cthyl acetate. The organic layer was washed with brine and
dried over anhydrous magnesium sulfate. The solvent was
removed under reduced pressure and the obtained residue was
purified by column chromatography on silica gel (eluent:
cthyl acetate/hexane=1/5) to give 7.7 g of the title compound.



US 7,576,064 B2

43
'H-NMR (CDCl,) 8 ppm: 1.35 (3H, t, J=7.1 Hz), 1.42 (6H,
d, J=6.6 Hz), 4.30 (2H, q, J=7.1 Hz), 4.60-4.80 (1H, m), 5.32
(2H, s), 7.20-7.60 (5H, m)

REFERENCE EXAMPLE 4

3-Benzyloxy-5-bromo-1-1sopropylpyrazole-4-car-
boxylic acid

Ethyl 3-benzyloxy-3-bromo-1-1sopropylpyrazole-4-car-
boxylate (7.7 g) was suspended 1n 1,4-dioxane (19 mL) and
20% sodium hydroxide aqueous solution (19 mL) was added
to the suspension. The mixture was stirred at 100° C. for 8
hours. After the reaction mixture was cooled, the reaction
mixture was poured mto 2 mol/L hydrochloric acid (100 mL)
and the mixture was extracted with ethyl acetate. The organic
layer was washed with brine and dried over anhydrous mag-
nesium sulfate. The solvent was removed under reduced pres-
sure to give 4.6 g of the title compound.

"H-NMR (CDCL,) 8 ppm: 1.43 (6H, d, J=6.7 Hz), 4.60-
4.85 (1H, m), 5.34 (2H, s), 7.20-7.65 (5H, m)

REFERENCE EXAMPLE 5

3-Benzyloxy-5-bromo-4-hydroxymethyl-1-1sopro-
pyl-1H-pyrazole

3-Benzyloxy-5-bromo-1-1sopropylpyrazole-4-carboxylic
acid (4.6 g) was dissolved 1n tetrahydrofuran (30 mL) and to
the stirred solution was added dropwise 1M solution of
borane-tetrahydrofuran complex in tetrahydrofuran (21 mL)
under 1ce cooling. The mixture was stirred at room tempera-
ture for 1 hour. The reaction mixture was cooled with 1ce bath
and to the reaction mixture was dropwise added 50 mL of
water. Then 1 mol/LL hydrochloric acid (20 mL) was added
dropwise to the mixture and the mixture was extracted with
cthyl acetate. The organic layer was washed with brine and
dried over anhydrous magnesium sulfate. The solvent was
removed under reduced pressure and the obtained residue was
purified by column chromatography on silica gel (eluent:
cthyl acetate/hexane=1/5) to give 3.0 g of the title compound.

"H-NMR (CDCL,) dppm: 1.41 (6H,d, J=6.6 Hz), 1.51 (1H,
t, J=6.1 Hz), 4.43 (2H, d, J=6.1 Hz), 4.50-4.68 (1H, m), 5.25
(2H, s), 7.20-7.60 (5H, m)

REFERENCE EXAMPLE 6

3-Benzyloxy-5-bromo-4-fomyl-1-1sopropyl-1H-
pyrazole

3-Benzyloxy-5-bromo-4-hydroxymethyl-1-1sopropyl-
1H-pyrazole (3.0 g) was dissolved 1n dichloromethane (30
ml.) and manganese dioxide (4 g) was added to the stirred
solution at room temperature. The reaction mixture was
stirred at 50° C. for 1 hour. The insoluble material was
removed by filtration and the filtrate was concentrated under
reduced pressure to give 2.7 g of the title compound.

"H-NMR (CDCL,) 8 ppm: 1.44 (6H, d, J=6.7 Hz), 4.55-
4.75 (1H, m), 5.34 (2H, s), 7.20-7.60 (5H, m), 9.75 (1H, s)

REFERENCE EXAMPLE 7

3-Benzyloxy-5-bromo-4-[ hydroxy(4-methoxyphe-
nyl)methyl]-1-1sopropyl-1H-pyrazole

3-Benzyloxy-5-bromo-4-fomyl-1-1sopropyl-1H-pyrazole
(0.7 g) was dissolved 1n tetrahydrofuran (5 mL). To the stirred
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solution was added a solution of 4-methoxyphenylmagne-
sium bromide in tetrahydrofuran (0. Sml./L, 4.3 mL) atroom
temperature and the mixture was stirred at room temperature
for 1 hour. A small amount of a saturated ammonium chloride
aqueous solution was added to the reaction mixture and the
mixture was purilied by column chromatography on amino-
propylated silica gel (eluent: tetrahydrofuran) to give 0.6 g of
the title compound.

"H-NMR (CDCL,) 6 ppm: 1.40 (6H, d, J=6.6 Hz), 2.65 (1H,
d, J=7.5Hz),3.79 (3H, s), 4.45-4.65 (1H, m), 5.15-5.35 (2H,
m), 5.66 (1H, d, J=7.5 Hz), 6.83 (2H, d, I=9.0 Hz), 7.20-7.45
(7H, m)

REFERENCE EXAMPLE 8

3-Benzyloxy-5-bromo-4-[hydroxyl(2,4-dimethox-
yphenyl)methyl]-1-1sopropyl-1H-pyrazole

The title compound was prepared 1n a similar manner to
that described 1n Reference Example 7 using a corresponding
starting material.

"H-NMR (CDCL,) d ppm: 1.39 (3H, d, J=6.5Hz), 1.40 (3H,
d, JI=6.7 Hz), 3.05 (1H, d, J=6.6 Hz), 3.76 (3H, s), 3.79 (3H,
s), 4.45-4.65 (1H, m), 5.15-3.35 (2ZH, m), 5.91 (1H, d, J=6.6
Hz), 6.40 (1H, dd, J=2.3 Hz, 8.6 Hz), 6.42 (1H, d, J=2.3 Hz),
7.15-7.45 (6H, m)

REFERENCE EXAMPLE 9

3-Benzyloxy-3-bromo-1-1sopropyl-4-(4-methoxy-
benzoyl)-1H-pyrazole

3-Benzyloxy-5-bromo-4-[hydroxyl(4-methoxyphenyl)
methyl]-1-1sopropyl-1H-pyrazole (0.6 g) was dissolved in
dichloromethane (10 mL). To the stirred solution was added
Manganese dioxide (0.5 g) at room temperature and the mix-
ture was stirred at 50° C. for 1 hour. After the insoluble
material was removed by filtration, the filtrate was concen-
trated under reduced pressure to give the title compound (0.4
2)

"H-NMR (CDCL,) § ppm: 1.47 (6H, d, J=6.6 Hz), 3.86 (3H,
s), 4.60-4.80 (1H, m), 5.23 (2H, s), 6.87 (2ZH, d, J=8.9 Hz),
7.15-7.40 (3H, m), 7.81 (2H, d, J=8.9 Hz)

REFERENCE EXAMPL.

L1l

10

3-Benzyloxy-5-bromo-1-1sopropyl-4-(2,4-di-
emthoxybenzoyl)-1H-pyrazole

The title compound was prepared 1n a similar manner to
that described 1n Reference Example 9 using a corresponding
starting material.

"H-NMR (CDCl,) d ppm: 1.45 (6H, d, J=6.6 Hz), 3.61 (3H.,
s), 3.83 (3H, s), 4.65-4.85 (1H, m), 5.15 (2H, s), 6.33 (1H, d,
I1=2.3 Hz), 6.49 (1H, dd, J=2.3 Hz, 8.6 Hz), 7.00-7.15 (2H,
m), 7.18-7.30 (3H, m), 7.38 (1H, d, J=8.6 Hz)

REFERENCE EXAMPL.

11

(Ll

3-Benzyloxy-1-1sopropyl-4-(4-methoxybenzoyl)-5-
phenoxy-1H-pyrazole

3-Benzyloxy-5-bromo-1-1sopropyl-4-(4-methoxyben-
zoyl)-1H-pyrazole (43 mg), phenol (14 mg) and potassium
carbonate (21 mg) were suspended 1n N,N-dimethylacetoa-
mide (5 mL) and the mixture was stirred under reflux for 2
hours. The mixture was allowed to cool to room temperature,
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then 10% citric acid aqueous solution was added to the reac-
tion mixture and the mixture was extracted with ethyl acetate.
The organic layer was sequentially washed with a saturated
sodium hydrogen carbonate and brine. After the solution was
dried over anhydrous magnesium sulfate, the solvent was
removed under reduced pressure. The obtained residue was
purified by column chromatography on silica gel (eluent:
hexane/ethyl acetate=5/1) to give the title compound, (24
mg).

"H-NMR (CDCl,) d ppm: 1.42 (6H, d, J=6.6 Hz), 3.82 (3H,
s), 4.40-4.55 (1H, m), 5.31 (2H, s), 6.79 (2H, d, J=8.8 Hz),
6.82 (2H,d, JI=7.9 Hz), 6.99 (1H,t,]=7.4 Hz), 7.10-7.45 (7TH,
m), 7.67 (2H, d, J=8.8 Hz)

REFERENCE EXAMPL.

(L.

12

3-Benzyloxy-4-(2,4-dimethoxybenzoyl)-1-1sopropyl-
S5-(4-methoxyphenoxy)-1H-pyrazole

The title compound was prepared 1n a similar manner to
that described 1n Reference Example 11 using a correspond-
ing starting material.

"H-NMR (CDC1,) d ppm: 1.40(6H, d, J=6.5Hz), 3.58 (3H,
s),3.73(3H,s),3.79 (3H, s), 4.35-4.55 (1H, m), 5.25 (2H, s),
6.25 (1H, d, J1=2.3 Hz), 6.37 (1H, dd, J=2.3 Hz, 8.5 Hz),
6.66-6.85 (4H, m), 7.10-7.38 (6H, m)

REFERENCE EXAMPL.

(L]

13

3-Benzyloxy-4-(2,4-dimethoxybenzoyl)-1-1sopropyl-
S-piperidino-1H-pyrazole

The title compound was prepared 1n a similar manner to
that described 1n Reference Example 11 using a correspond-
ing starting material.

"H-NMR (CDCL,) 8 ppm: 1.40 (6H, d, J=6.5 Hz), 1.45-
1.75 (6H, m), 2.95-3.25 (4H, m), 3.64 (3H, s), 3.83 (3H, s),
4.65-4.88 (1H, m), 5.08 (2H, s), 6.35 (1H, d, J=2.3 Hz), 6.45
(1H, dd, J=2.3 Hz, 8.4 Hz), 6.85-7.00 (2H, m), 7.10-7.30 (3H,
m), 7.38 (1H, d, J=8.4 Hz)

REFERENCE EXAMPL.

(L.

14

3-Benzyloxy-4-(2,4-dimethoxybenzoyl)-1-1sopropyl-
S-pyrazolyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described 1n Reference Example 11 using a correspond-
ing starting material.

"H-NMR (CDCl,) d ppm: 1.42 (6H, d, J=6.6 Hz), 3.62 (3H,
s), 3.80 (3H, s), 4.20-4.45 (1H, m), 5.26 (2H, s), 6.26 (1H, d,
J=2.2 Hz), 6.33 (1H, dd, J=1.7 Hz, 2.5 Hz), 6.39 (1H, dd,
J=2.2 Hz, 8.5 Hz), 7.10-7.30 (3H, m), 7.33 (1H, d, J=8.5 Hz),
7.70 (1H, d, J=1.7 Hz), 7.77 (1H, d, J=2.5 Hz)

REFERENCE EXAMPL.

L1

15

1-Isopropyl-4-(4-methoxybenzyl)-5-phenoxy-1,2-
dihydro-3H-pyrazol-3-one

Sodium borohydride (10 mg) was suspended 1n tetrahydro-
furan (1 mL) and to the stirred suspension was added drop-
wise a solution of 3-benzyloxy-1-1sopropyl-4-(4-methoxy-
benzoyl)-5-phenoxy-1H-pyrazole (24 mg) 1n tetrahydrofuran
(4 mL) under ice cooling. The mixture was stirred at room
temperature for 3 hours and 1 mL of 10% citric acid aqueous
solution was added dropwise to the reaction mixture, and the
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mixture was extracted with ethyl acetate. The organic layer
was sequentially washed with a saturated sodium hydrogen
carbonate and brine. After the solution was dried over anhy-
drous magnesium sulfate, the solvent was removed under
reduced pressure and the obtained residue was dissolved 1n
cthanol (5 mL). To the stirred solution was added 10% palla-
dium carbon powder under ice cooling and the suspension
was stirred at room temperature for 6 hours under hydrogen
atmosphere at normal pressure. Insoluble material was
removed by filtration and the solvent of filtrate was removed
under reduced pressure to give the title compound (10 mg).

'H-NMR (CDCl,) d ppm: 1.35(6H, d, J=6.8 Hz),3.42 (2H,
s), 3.74 (3H, s), 4.20-4.40 (1H, m), 6.69 (2ZH, d, J=8.5 Hz),
6.85 (2H, d, I=7.5 Hz), 7.00 (2H, d, J=8.5 Hz), 7.05 (1H, t,
I=7.5 Hz), 7.15-7.40 (2H, m)

REFERENCE EXAMPL.

(L]

16

1-Isopropyl-4-(2,4-dimethoxybenzyl)-5-(4-methox-
yphenoxy)-1,2-dihydro-3H-pyrazol-3-one

The title compound was prepared 1n a similar manner to
that described 1n Reference Example 15 using a correspond-
ing starting material.

i . _

H-NMR (CDCIl,) dppm: 1.31 (6H,d, J=7.0Hz),3.39 (2H,
s),3.75(3H,s),3.77(3H, s),3.78 (3H, 5),4.15-4.35 (1H, m),
6.30 (1H, dd, J=2.6 Hz, 8.1 Hz), 6.38 (1H, d, J=2.6 Hz),
6.70-6.90 (5H, m)

REFERENCE EXAMPL.

L1

17

1-Isopropyl-4-(2,4-dimethoxybenzyl )-5-piperidino-
1,2-dihydro-3H-pyrazol-3-one

The title compound was prepared 1n a similar manner to
that described 1n Reference Example 15 using corresponding
starting material.

"H-NMR (CDCL,) & ppm: 1.26 (6H, d, J=6.6 Hz), 1.30-
1.90 (6H, m), 2.88-3.10 (4H, m), 3.63 (2H, s), 3.77 (3H, s),
3.85 (3H, s), 4.15-4.40 (1H, m), 6.40 (1H, dd, J=2.6 Hz, 8.4
Hz), 6.44 (1H, d, J=2.6 Hz), 7.01 (1H, d, J=8.4 Hz)

REFERENCE EXAMPL.

(Ll

18

1-Isopropyl-4-(2.,4-dimethoxybenzyl)-S-pyrazolyl-1,
2-dihydro-3H-pyrazol-3-one

The title compound was prepared 1n a similar manner to
that described 1n Reference Example 15 using a correspond-
ing starting material.

"H-NMR (CDCl,) § ppm: 1.35 (6H, d, J=6.5Hz), 3.47 (2H,
s),3.76 (3H,s),3.82 (3H,5),3.90-4.10 (1H, m), 6.39 (1H, dd,
J=2.4Hz,8.5Hz),6.42 (1H,d, J=2.4Hz), 6.43 (1H, dd, J=1.7
Hz, 2.2 Hz), 6.87 (1H, d, J=8.5 Hz), 7.46 (1H, d, J=2.2 Hz),
7.79 (1H, d, J=1.7 Hz)

EXAMPLE 1

1 -Isopropyl-4-(4-methoxybenzyl)-5-phenoxy-3-([3-
D-glucopyranosyloxy)-1H-pyrazole

To a suspension of 1-1sopropyl-4-(4-methoxybenzyl)-3-
phenoxy-1,2-dihydro-3H-pyrazol-3-one (10 mg), aceto-
bromo-c.-D-glucose (40 mg) and benzyl(n-tributyl )Jammo-
nium chloride (30 mg) 1n dichloromethane (3 mL) was added
sodium hydroxide aqueous solution (2 mol/L, 0.1 mL) and
the mixture was stirred at room temperature for 2 hours. The
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reaction mixture was purified by column chromatography on
aminopropylated silica gel (eluent: tetrahydrofuran). The
obtained semi-purified 1-1sopropyl-4-(4-methoxybenzyl)-5-
phenoxy-3-(2,3,4,6-tetra-O-acetyl-3-D-glucopyranosyloxy-
1H-pyrazole was dissolved in methanol (5 mL) and sodium
methoxide (28% methanol solution, 0.2 ml.) was added to the
solution. The mixture was stirred at room temperature for 2
hours. The reaction mixture was concentrated under reduced
pressure and to the residue was added 10% citric acid aqueous
solution. The mixture was extracted with ethyl acetate. The
organic layer was washed with brine, dried over anhydrous
magnesium sulfate and the solvent was removed under
reduced pressure. The obtained residue was purified by pre-
parative reverse phase column chromatography (Shiseido
CAPSELLPAC C18 UGR8O0, 5 um, 20x30 mm, flowrate 30
ml/min linear gradient, water/methanol=70/30-10/90) to
give 10 mg of the title compound.

"H-NMR (CD,0OD) 8 ppm: 1.15-1.45 (6H, m), 3.10-3.60
(6H,m),3.63-3.77 (4H, m),3.85 (1H, dd, J=1.8 Hz, 12.0 Hz),
4.23-4.45(1H, m), 5.25(1H, d, JI=7.4 Hz), 6.66 (2H, d, J=8.4
Hz), 6.79 (2H, d, J=8.8 Hz), 6.93 (2H, d, J=8.4 Hz), 7.05 (1H,
t, J=7.5 Hz), 7.25 (2H, dd, J=7.5 Hz, 8.8 Hz)

EXAMPLE 2

1-Isopropyl-4-(2,4-dimethoxyphenylmethyl)-5-(4-
methoxyphenyloxy)-3-(3-D-glucopyranosyloxy)-
1H-pyrazole

The title compound was prepared 1n a similar manner to
that described i Example 1 using a corresponding starting,
material.

"H-NMR (CD,0OD) 8 ppm: 1.25-1.40 (6H, m), 3.25-3.50
(6H,m),3.60(3H,s),3.69(1H,dd, J=5.4 Hz, 12.2 Hz),3.715
(3H, s), 3.723 (3H, s), 3.83 (1H, dd, J=2.4 Hz, 12.2 Hz),
4.25-4.45(1H, m), 5.21 (1H, d, J=7.6 Hz), 6.25-6.35 (2H, m),
6.65 (2H, d, J=9.1 Hz), 6.73 (2H, d, J=9.1 Hz), 6.88 (1H, d,
J=6.9 Hz)

EXAMPLE 3

1-Isopropyl-4-(2.4-dimethoxyphenylmethyl)-5-pip-
eridino-3-(3-D-glucopyranosyloxy)-1H-pyrazole

The title compound was prepared 1n a similar manner to
that described i Example 1 using a corresponding starting,
material.

"H-NMR (CD.,OD) & ppm: 1.34 (3H, d, J=6.7 Hz), 1.35
(3H, d, J=6.6 Hz), 1.38-1.63 (6H, m), 2.70-2.90 (4H, m),
3.10-3.45 (4H, m), 3.64 (1H, dd, J=5.0 Hz, 12.0 Hz), 3.71
(2H, s), 3.72-3.79 (4H, m), 3.84 (3H, s), 4.60-4.80 (1H, m),
5.02 (1H, d, J=7.4 Hz), 6.38 (1H, dd, J=2.3 Hz, 8.6 Hz), 6.50
(1H, d, J=2.3 Hz), 6.82 (1H, d, J=8.6 Hz)

EXAMPLE 4

1-Isopropyl-4-(2,4-dimethoxyphenylmethyl)-5-(1H-
pyrazol-1-y1)-3-(B-D-glucopyranosyloxy)-1H-pyra-
zole

The title compound was prepared in a similar manner to
that described 1n Example 1 using corresponding a starting,
material.

'H-NMR (CD,0D) & ppm: 1.32 (3H, d, ]=6.6 Hz), 1.33
(3H, d, J=6.6 Hz), 3.20-3.50 (4H, m), 3.55 (2H, s), 3.65 (3.
s), 3.69 (1H, dd, J=5.1 Hz, 12.1 Hz), 3.72 (3H, s), 3.82 (1H.
dd, J=2.3 Hz, 12.1 Hz), 3.90-4.03 (1H, m), 5.27 (1H, d, I=7.5
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Hz), 6.33 (1H, dd, J=2.3 Hz, 8.5 Hz), 6.36 (1H, d, J=2.3 Hz),
6.45 (1H, dd, J=1.9 Hz, 2.4 Hz), 6.89 (1H, d, ]=8.5 Hz), 7.54
(1H, d, J=2.4 Hz), 7.73 (14, d, J=1.9 Hz)

TEST EXAMPL

L1l

1

Distribution Pattern of SMINT Gene Expression
Among Human Organs

1) cDNA Synthesis

Total RNA (tRNA) from human liver, colon, testis, pan-
creas, lung, small intestine, stomach, placenta and skeletal
muscle were obtained from Sawady Technology, and tRNA
from the trachea, brain, kidney and heart were purchased
from CLONTECH. Concentrations of these tRNAs were
determined by using RiboGreen RNA quantification reagent
and kit (Molecular Probes), and then tRNA were proceeded to
cDNA synsthesis (1.e. reverse-transcription reaction). Reac-
tion mixture at a volume of 16.5 ulLL, which included 1.5 pug of
tRNA and 1.5 uLL of 500 ng/uL. random hexamer (Invitrogen),
was incubated at 70° C. for 5 minutes, then kept at room
temperature for S minutes. After the incubation, to the above
reaction mixture was added 13.5 uL. of another reaction mix-

ture containing 6 uL of SxBRL 1%’ strand buffer (Invitrogen),

3.25 ul of distilled water (Nippon Gene), 1.5 uLL of 10 mM
dNTP mix (Invitrogen), 0.75 ul. of RNase 1nhibitor (Invitro-
gen) and 2 ul. of SuperScript 11 (Invitrogen). Simultaneously,
another reaction mixture added 2 uL of distilled water (Nip-
pon Gene) mstead of the same volume of SuperScript 11
(Invitrogen) was mixed similarly with the above reaction
mixture. All of the mixtures were incubated at room tempera-
ture for 10 minutes followed by the reaction at 42° C. for 1
hour. After the reaction, these mixtures were incubated at 95°
C. for 10 minutes to 1nactivate SuperScript 11 (Invitrogen)
immediately followed by standing on ice. Then, to the mix-
tures was added 1.5 ulL of RNase H, and the mixture was
incubated at 37° C. for 30 minutes. After the reactions, to the
mixtures was added 170 uL. of distilled water. The synthe-
s1ized cDNA were extracted with 200 ulL of phenol:chloro-
form:1soamylalcohol=25:24:1 (Invitrogen), and extracted
again with 200 uL of chloroform:isoamylalcohol=24:1. After
cthanol precipitation, the cDNA were diluted 1mn 100 ulL of
distilled water (Nippon Gene).

2) Determination of SMINT Gene Expression by Real-Time
Quantitative PCR

For real-time quantitative PCR, forward: 5'-TGT CAC
AGT CCC CAA CAC CA-3' (SEQ ID NO. 3) and reverse:
S-CCGAAG CAT GTG GAAAGCA-3'(SEQID NO. 4) as
primers, and 5'-TGT CAC CTC CCA CGG CCC G-3' (SEQ
ID NO. 5) as a probe were used. The probe was labeled at 1ts
S'-end with fluorescence dye FAM, and 1ts 3'-end with tluo-
rescence dye TAMRA. Twenty-five ulL of reaction mixture
was prepared with 2.5 ng of cDNA prepared as described
above, 1xTagman Universal master mix (Applied Biosys-
tems), 500 nM each of the forward and the reverse primers,
and 200 nM of the probe. PCR condition was as follows: 1
cycleat 50° C. for 2 minutes, 1 cycleat 95° C. for 10 minutes,
and 40 cycles at 95° C. for 15 seconds and at 66° C. for 1
minutes. Gene expression level was detected by GeneAmp
5700 Sequence Detection System (Applied Biosystems) 1n
reaction tubes composed of MicroAmp optical 96-well reac-
tion plate (Applied Biosystems) and MicroAmp optical cap
(Applied Biosystems). Fluorescence signals were detected
according to the manufacturer’s instruction (Christian A.
Heid, et al., in “Genome Research™, 1996, Vol.6, pp.986-
994). Serially 10-fold diluted plasmid DNA (3.5x10°, 3.5x
10°, 3.5x10%, 3.5x10°, 3.5x10* and 3.5x10 molecules/well,
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extracted from Escherichia coli/fSMINT2010324 host cells,

which 1s described in Test Example 2) was used to draw a
standard curve for the expression analysis.

The obtained results were shown in FI1G. 1. FIG. 1 1ndicates
that human SMINT gene 1s expressed highly 1n the small
intestine and the kidney. Therefore, human SMINT plays
important roles in sugar absorption at the small intestine,
sugar reabsorption and/or sugar uptake into the cells at the

kidney.

TEST EXAMPLE 2

Confirmatory Test for Substrate Specificity of
Human SMINT

1) Preparation of Cells Transiently Expressing Human

SMINT

Human SMINT-carrying expression plasmid SMINT/
pMEI18S-FL. (denotation of bactena: Escherichia colil
SMINT2010324), which was deposited with Patent Microor-
ganisms Depositary at the National Institute of Technology

and Evaluation under an accession number: FERMP-18756
on Mar. 12, 2002, was transfected to COS-7 cells (RIKEN

CELL BANK RCBO0339) by lipofection method. LIPO-
FECTAMINE PLUS reagent (Invitrogen) was used as the
lipofection reagent. A day before the lipofection, COS-7 cells
were suspended in D-MEM medium (Invitrogen) at 6x10°
cells per 1 mL, and 50 uLL of the suspended cells was dis-
pensed mnto each well of 96-well plate. The lipofection was
performed by the following methods. For each well, 0.1 ug of
the plasmid was diluted with 10 uLL of D-MEM, added 0.5 uL
of PLUS reagent, mixed gently, and kept stand for 15 minutes
to prepare Plasmid Dilute Solution. For each well, 0.5 uLL of
LIPOFECTAMINE reagent was diluted with 10 pl. of
D-MEM to prepare LIPOFECTAMINE Dilute Solution. The
Plasmid Dilute Solution was mixed with an equal volume of
the LIPOFECTAMINE Dilute Solution, kept stand for 15
minutes. After that, 20 uL. of the mixture was added to each
well of cell culture medium, and the cells were cultured for 5
hours at 37° C. under 5% CO,. Then 100 uL. of D-MEM
containing 16.7% fetal bovine serum (Sanko Jun-yaku) was
added to each well. After 2-day culture, the cells were used for
the 1inhibition assay of methyl-a-D-glucopyranoside uptake
activity.
2) Inhibition Assay of Methyl-o.-D-glucopyranoside Uptake

Activity

To Uptake Buffer consisting of 140 mM sodium chlonide,
2 mM potasstum chloride, 1 mM calcium chloride, 1 mM
magnesium chloride, 10 mM 2-[2-(2-hydroxyethyl)-1-piper-
azinyl]-ethanesulfonic acid, and 5 mM tris(hydroxymethyl)
aminomethane (pH 7.4), was added methyl-a-D-glucopyra-
noside (a-MG) composed of i1ts non-radiolabeled form
(Sigma) and '*C-labeled form (Amersham Biosciences) at 1
mM as the final concentration. For measurement of basal
uptake, Basal Buil

er was prepared by the addition of 140 mM
choline chloride instead of sodium chloride of the Uptake
Builfer. In order to determine the substrate spec1ﬁ01ty among
natural sugars, natural sugars were solubilized 1n distilled
water, diluted with distilled water into appropriate concentra-
tions, and added to the Uptake Butlfer to prepare Assay Bufiler.
Culture medium was discarded from the cells with transient
SMINT expression, Pretreatment Builer (Basal Butler with-
out a.-MG) was added to the cells at 200 uLL per well, and the
cells were incubated at 37° C. for 10 minutes. After repeating
once the same operation, Pretreatment Bulfer was removed,
Assay Buftler, Uptake Butfer or Basal Butfer was added to the
cells at 75 ulL per well, and the cells were incubated at 37° C.
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After the incubation for 1 hour, Assay Bulfer was removed,
and the cells were washed twice with 150 uLL per well of Wash

Builer (Basal Builer containing 10 mM non-radiolabeled
a-MG). Cell lysates were prepared by addition of 75 uL. per
well o1 0.2 mol/LL sodium hydroxide to the cells, and trans-
terred to PicoPlate (Packard). To the cell lysates were added
150 uLL per well of MicroScint 40 (Packard), mixed well, and
the radio activity was measured 1n a micro scintillation
counter TOPCOUNT (Packard). a-MG uptake by the cells
treated with each concentration of test compounds was cal-
culated as relative activity to control group, which 1s set as
100% uptake aiter deducting the basal uptake. A concentra-
tion of a test compound inhibiting a-MG uptake by 50%
(IC, value) was derived from logit plot analysis. The results
were shown 1 FIG. 2. FIG. 2 indicates that SMINT recog-
nizes 1,5-anhydroglucitol, fructose, and mannose 1n addition
to glucose, but not galactose as substrates. Therefore, it 1s
suggested that SMINT may be human 1,5-anhydroglucitol/
fructose/mannose transporter expressed in the kidney and the

other tissues.

TEST EXAMPLE 3
Confirmatory Test for Inhibitory Activity on Human
SMINT

1) Preparation of Cells Transiently Expressing Human

SMINT

The cells were prepared according to the method described
in 1) of Test Example 2.
2) Inhibition Assay of Methyl-a.-D-glucopyranoside Uptake

Activity

To Uptake Butfer consisting of 140 mM sodium chlornide,
2 mM potassium chloride, 1 mM calcium chloride, 1 mM
magnesium chloride, 10 mM 2-[2-(2-hydroxyethyl)-1-piper-
azinyl]-ethanesulfonic acid, and 5 mM tris(hydroxymethyl)
aminomethane (pH 7.4), was added methyl-a-D-glucopyra-
noside (o-MG) composed of i1ts non-radiolabeled form
(Sigma) and '*C-labeled form (Amersham Biosciences) at 1
mM as the final concentration. For measurement of basal
uptake, Basal Butler was prepared by the addition of 140 mM
choline chloride instead of sodium chlonide of the Uptake
Bufiler. Test compounds were solubilized 1n dimethylsulfox-
ide, dilited with distilled water into appropriate concentra-
tions, and added to the Uptake Builer to prepare Assay Bufifer.
Culture medium was discarded from the cells with transient
SMINT expression, Pretreatment Builer (Basal Butler with-
out a.-MG) was added to the cells at 200 uLL per well, and the
cells were incubated at 37° C. for 10 minutes. After repeating
once the same operation, Pretreatment Buffer was removed,
Assay Butfer, Uptake Builer or Basal Butfer was added to the
cells at 75 uLL per well, and the cells were incubated at 37° C.
After the incubation for 1 hour, Assay Bulfer was removed,
and the cells were washed twice with 150 uL per well of Wash
Builer (Basal Buller containing 10 mM non-radiolabeled
a.-MG). Cell lysates were prepared by addition of 75-uLL per
well of 0.2 mol/L sodium hydroxide to the cells, and trans-
terred to PicoPlate (Packard). To the cell lysates were added
150 ulL per well of MicroScint 40 (Packard), mixed well, and
the radioactivity was measured 1n a microscintillation counter
TOPCOUNT (Packard). a.-MG uptake by the cells treated
with each concentration of test compounds was calculated as
relative activity to control group, which 1s set as 100% uptake
alter deducting the basal uptake. A concentration of a test
compound mhibiting a-MG uptake by 50% (I1C., value) was
derived from logit plot analysis. The results were shown 1n
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Table XX. The compounds of the invention exhibited a potent
inhibitory activity on SMINT. [Table 1]

TABLE 1
Test compounds IC50 value (nM)
Example 1 700
Example 4 890
TEST EXAMPLE 4

Confirmatory Test for Inhibitory Activity on Human
SGLT1

1) Cloning of Human SGLT1 and Transferring to Expression
Vector

Total RNA from human small mtestine (Orn1 Gene) was
reverse-transcribed into cDNA for PCR amplification using,
oligo dT as a primer. By means of the cDNA as a template,
base sequence encoding human SGLT1 reported by Hediger,
ctal., (Accession number: M2484°/, sequence from 1 to 2005)
was amplified by PCR and inserted into the multicloning site
of pcDNA3.1(-) vector (Invitrogen). The base sequence of
inserted DNA was completely matched with the reported base
sequence.

2) Preparation of Cells Transiently Expressing Human
SGLT1 The above-described plasmid pcDNA3.1(-) carry-
ing human SGLT1 DNA sequence was transfected to
COS-7 cells (RIKEN CELL BANK RCB0539) by lipofec-
tion method. LIPOFECTAMINE PLUS reagent (Invitro-
gen) was Used as the lipofection reagent. A day before the
lipofection, COS-7 cells were suspended in D-MEM
medium (Invitrogen) at 6x10° cells per 1 mL, and 50 uL of
the suspended cells was dispensed mnto each well of
96-well plate. The lipofection was performed by the fol-
lowing methods. For each well, 0.1 nug of the plasmid was
diluted with 10 uLL of D-MEM, added 0.5 ulL of PLUS
reagent, mixed gently, and kept stand for 15 minutes to
prepare Plasmid Dilute Solution. For each well, 0.5 uLL of
LIPOFECTAMINE reagent was diluted with 10 ulL of
D-MEM to prepare LIPOFECTAMINE Dilute Solution.
The Plasmid Dilute Solution was mixed with an equal
volume of the LIPOFECTAMINE Dilute Solution, kept
stand for 15 minutes. After that, 20 uL. of the mixture was
added to each well of cell culture medium, and the cells
were cultured for 5 hours at 37° C. under 5% CO,. Then
100 ulL of D-MEM containing 16.7% {etal bovine serum
(Sanko Jun-yaku) was added to each well. After 2-day
culture, the cells were used for the inhibition assay of
methyl-a-D-glucopyranoside uptake activity.

3) Inhibition Assay of Methyl-a.-D-glucopyranoside Uptake
Activity

To Uptake Butter consisting of 140 mM sodium chloride,
2 mM potassium chloride, 1 mM calcium chlornide, 1 mM
magnesium chloride, 10 mM 2-[2-(2-hydroxyethyl)-1-piper-
azinyl]-ethanesulfonic acid, and 5 mM tris(hydroxymethyl)
aminomethane (pH 7.4), was added methyl-a-D-glucopyra-
noside (a-MG) composed of 1ts non-radiolabeled form
(Sigma) and '*C-labeled form (Amersham Biosciences) at 1
mM as the final concentration. For measurement of basal
uptake, Basal Builer was prepared by the addition of 140 mM
choline chloride instead of sodium chloride of the Uptake
Buftlfer. Test compounds were solubilized in dimethylsulfox-
ide, dilited with distilled water into appropriate concentra-
tions, and added to the Uptake Butfer to prepare Assay Bufifer.
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Culture medium was discarded from the cells with transient
human SGLT1 expression, Pretreatment Buiter (Basal Buiier
without o.-MG) was added to the cells at 200 uL. per well, and
the cells were incubated at 37° C. for 10 minutes. After
repeating once the same operation, Pretreatment Buller was
removed, Assay Buller, Uptake Bufler or Basal Buller was
added to the cells at 75 ul per well, and the cells were
incubated at 37° C. After the incubation for 1 hour, Assay
Buffer was removed, and the cells were washed twice with
150 uL. per well of Wash Butler (Basal Bufler containing 10
mM non-radiolabeled a-MG). Cell lysates were prepared by
addition of 75 uLL per well of 0.2 mol/LL sodium hydroxide to
the cells, and transterred to PicoPlate (Packard). To the cell
lysates were added 150 uL per well of MicroScint 40 (Pack-
ard), mixed well, and the radioactivity was measured 1n a
microscintillation counter TOPCOUNT (Packard). a-MG
uptake by the cells treated with each concentration of test
compounds was calculated as relative activity to control
group, which 1s set as 100% uptake after deducting the basal
uptake. A concentration of a test compound mhibiting a-MG
uptake by 50% (IC., value) was derived from logit plot analy-
S18S.

TEST EXAMPL.

L1

D

Confirmatory Test for Inhibitory Activity on Human
SGLT2

1) Cloning of Human SGL12 and Transferring to Expression
Vector

Total RNA from human kidney (Or1 Gene) was reverse-
transcribed into cDNA for PCR amplification using oligo dT
as a primer. By means of the cDNA as a template, base
sequence encoding human SGLT2 reported by Wells, et al.,
(Accession number: M935549, sequence from 2 to 2039) was
amplified by PCR and inserted 1nto the multicloning site of
pcDNA3.1(-) vector (Invitrogen). The base sequence of
inserted DNA was completely matched with the reported
sequence.

2) Preparation of Cells Transiently Expressing Human
SGLT2

The above-described plasmid pcDNA3.1(-) carrying
human SGLT2 DNA sequence was transiected to COS-7 cells
(RIKEN CELL BANK RCB0539) by lipofection method.
LIPOFECTAMINE PLUS reagent (Invitrogen) was used as
the lipofection reagent. A day before the lipofection, COS-7
cells were suspended 1n D-MEM medium (Invitrogen) at
6x10° cells per 1 mL, and 50 uL of the suspended cells was
dispensed into each well of 96-well plate. The lipofection was
performed by the following methods. For each well, 0.1 ug of
the plasmid was diluted with 10 uLL of D-MEM, added 0.5 uL.
of PLUS reagent, mixed gently, and kept stand for 15 minutes

to prepare Plasmid Dilute Solution. For each well, 0.5 uLL of

LIPOFECTAMINE reagent was diluted with 10 ul. of
D-MEM to prepare LIPOFECTAMINE Dilute Solution. The
Plasmid Dilute Solution was mixed with an equal volume of
the LIPOFECTAMINE Dilute Solution, kept stand for 15
minutes. Alter that, 20 ulL of the mixture was added to each
well of cell culture medium, and the cells were cultured for 5
hours at 37° C. under 5% CO,. Then 100 ul. of D-MEM
containing 16.7% fetal bovine serum (Sanko Jun-yaku) was
added to each well. After 2-day culture, the cells were used for
the mnhibition assay of methyl-a-D-glucopyranoside uptake
actvity.
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3) Inhibition Assay of methyl-a-D-glucopyranoside Uptake

Activity

To Uptake Buffer consisting of 140 mM sodium chlornide,
2 mM potasstum chloride, 1 mM calcium chloride, 1 mM
magnesium chloride, 10 mM 2-[2-(2-hydroxyethyl)-1-piper-
azinyl]-ethanesulfonic acid, and 5 mM tris(hydroxymethyl)
aminomethane (pH 7.4), was added methyl-c.-D-glucopyra-
noside (a-MG) composed of i1ts non-radiolabeled form
(Sigma) and '*C-labeled form (Amersham Biosciences) at 1

mM as the final concentration. For measurement of basal
uptake, Basal Buil

er was prepared by the addition of 140 mM
choline chloride instead of sodium chlornide of the Uptake
Buftfer. Test compounds were solubilized in dimethylsulfox-
ide, dilited with distilled water into appropriate concentra-
tions, and added to the Uptake Butlfer to prepare Assay Buifer.
Culture medium was discarded from the cells with transient
human SGLT2 expression, Pretreatment Buifer (Basal Buiier
without o.-MG) was added to the cells at 200 uL. per well, and
the cells were mcubated at 37° C. for 10 minutes. After
repeating once the same operation, Pretreatment Buller was
removed, Assay Buller, Uptake Buller or Basal Buf

Ter was
added to the cells at 75 ulL per well, and the cells were
incubated at 37° C. After the 1ncubat1011 for 1 hour, Assay
Bufler was removed, and the cells were washed twice with
150 uL. per well of Wash Builler (Basal Buffer containing 10
mM non-radiolabeled a-MG). Cell lysates were prepared by
addition of 75 uLL per well of 0.2 mol/LL sodium hydroxide to
the cells, and transferred to PicoPlate (Packard). To the cell
lysates were added 150 uL per well of MicroScint 40 (Pack-

SEQUENCE LISTING

<l60> NUMBER OF SEQ ID NOS: 23
<210>
<211l>
<212>
<213>
<220>
<223>

SEQ ID NO 1

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial sequence
FEATURE :

OTHER INFORMATION: synthetic PCR primer

<400> SEQUENCE: 1

tgtcacagtc cccaacacca

210>
<211l>

<212>
<213>
<220>
<223>

SEQ ID NO 2

LENGTH: 19©

TYPE: DNA

ORGANISM: Artificial sequence
FEATURE :

OTHER INFORMATION: synthetic PCR primer

<400> SEQUENCE: 2

ccgaagcatyg tggaaagca

<210>
<211l>
<212>
<213>
<220>
<223>

SEQ ID NO 3

LENGTH: 18

TYPRE: DNA

ORGANISM: Artificial sequence
FEATURE :

OTHER INFORMATION: synthetic probe

<400> SEQUENCE: 3

tgtcacctcc cacggccec
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ard), mixed well, and the radioactivity was measured 1n a
microscintillation counter TOPCOUNT (Packard). a-MG
uptake by the cells treated with each concentration of test
compounds was calculated as relative activity to control
group, which 1s set as 100% uptake after deducting the basal
uptake. A concentration of a test compound inhibiting a-MG
uptake by 50% (1C;, value) was dertved from logit plot analy-
S18S.

INDUSTRIAL APPLICABILITY

The pyrazole dervatives represented by the above general
formula (I) of the present invention, pharmaceutically accept-
able salts thereof and prodrugs thereof exert a SGLT inhibi-
tory activity and can 1nhibit blood glucose level increase by
inhibiting the reabsorption or uptake into cells of glucose,
mannose and/or fructose at the kidney or inhibiting the sugar
absorption at the small intestine. Theretfore, the present inven-
tion can provide an agent for the prevention, mhibition of
progression or treatment of a disease associated with the
excess uptake of at least a kind of carbohydrates selected from
glucose, fructose and mannose such as diabetes, postprandial
hyperglycemia, impaired glucose tolerance, diabetic compli-
cations or the like. In addition, since the pyrazole derivatives
represented by the above general formula (I1) or (I11I) of the
present invention and salts thereol are important as interme-
diates 1n the production of the pyrazole derivatives repre-
sented by the above general formula (1), the compounds rep-
resented by the above general formula (I) of the present
invention can be readily prepared via such compounds.

20

19

18
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The invention claimed 1s:
1. A pyrazole derivative represented by the following gen-
cral formula:

wherein

R' represents a hydrogen atom, a C,_ alkyl group which
may have the same or different 1 to 3 groups selected
from the following substituent group (A), a C,_, alkenyl
group which may have the same or different 1 to 3
groups selected from the following substituent group
(A), a C,_. alkynyl group which may have the same or
different 1 to 3 groups selected from the following sub-
stituent group (A), a C,_4 cycloalkyl group which may
have the same or ditferent 1 to 3 groups selected from the
following substituent group (A), a C,_,, aryl group
which may have the same or different 1 to 3 groups
selected from the following substituent group (B),a C, 4
heterocycloalkyl group which may have the same or
different 1 to 3 groups selected from the following sub-
stituent group (A), or a C, _g heteroaryl group which may
have the same or different 1 to 3 groups selected from the
following substituent group (B);

one of Q and T represents a group selected from

HO/\

H O\\“\ Lt

OH OH
0 0,
HO\*‘“- Y
OH

and the other represents a group represented by the formula:
-Z-Ar wherein Ar represents a C_,, aryl group which may
have the same or different 1 to 3 groups selected from the
following substituent group (B) or a C,_, heteroaryl group
which may have the same or different 1 to 3 groups selected
from the following substituent group (B); and Z represents

O—, —S—or—NY— (inwhich Y represents a hydrogen
atom or a C, _ alkyl group), an aliphatic cyclic amino group
which may have the same or different 1 to 3 groups selected
from the following substituent group (A), or an aromatic
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cyclic amino group which may have the same or different 1 to
3 groups selected from the following substituent group (B);

R represents a C,_, cycloalkyl group which may have the

same or different 1 to 3 groups selected from the follow-
ing substituent group (A), a C,_,, aryl group which may
have the same or different 1 to 3 groups selected from the
following substituent group (B), a C,_; heterocycloalkyl
group which may have the same or different 1 to 3
groups selected from the following substituent group
(A), oraC,_s heteroaryl group which may have the same

or different 1 to 3 groups selected from the following
substituent group (B);

[Substituent Group (A)]:
a halogen atom, a nitro group, a cyano group, an 0Xo group,

-G', —0G*, —SG*’, —N(G°,, —C(=0)G,
—C(=0)0G*, —C(=0ON(G*),, —S(=0),G",
—S(=0),0G*, —S(=0),N(G*),, —SE=0)G",
—OC(=0)G', —OC(=0)N(G*),, —NHC(=0)G",
—OS(:O)ZGI, —NEIS(:O)ZGl and —C(=0O)NHS
(:0)2G13

[Substituent Group (B)]:
a halogen atom, a nitro group, a cyano group, -G', —OG~,

—SG*, —N(G?),, -G°0G™*, -G°N(G"),, —C(=0)G",
—C(=0)0G*, —C(=0)NG*),, —S(=0),G",
—S(=0),0G*  —S8(=0),N(G%),, —S(=0)G".
—OC(=0)G', —OC(=0)N(G*),, —NHC(=0)G",
—OS(=0),G", —NHS(=—=0),G"' and —C(—0O)NHS
(:O)zGl;

in the above substituent group (A) and/or (B),
G' represents a C, . alkyl group which may have the same

or different 1 to 3 groups selected from the following
substituent group (C), a C,_, alkenyl group which may
have the same or different 1 to 3 groups selected from the
following substituent group (C), a C,_, alkynyl group
which may have the same or different 1 to 3 groups
selected from the following substituent group (C),a C; 4
cycloalkyl group which may have the same or different
1 to 3 groups selected from the following substituent
group (C), a C,_,, aryl group which may have the same
or different 1 to 3 groups selected from the following
substituent group (D), a C,_ o heterocycloalkyl group
which may have the same or different 1 to 3 groups
selected from the following substituent group (C), or a
C,_o heteroaryl group which may have the same or dit-
ferent 1 to 3 groups selected from the following substitu-
ent group (D);

G~ represents a hydrogen atom, a C,_, alkyl group which

may have the same or different 1 to 3 groups selected
from the following substituent group (C), a C,_, alkenyl
group which may have the same or different 1 to 3
groups selected from the following substituent group
(C), a C,_, alkynyl group which may have the same or
different 1 to 3 groups selected from the following sub-
stituent group (C), a C,_4 cycloalkyl group which may
have the same or different 1 to 3 groups selected from the
following substituent group (C), a C._,, aryl group
which may have the same or different 1 to 3 groups
selected from the following substituent group (D), aC, 4
heterocycloalkyl group which may have the same or
different 1 to 3 groups selected from the following sub-
stituent group (C), ora C, _, heteroaryl group which may
have the same or different 1 to 3 groups selected from the
following substituent group (D), and with the proviso
that G* may be the same or different when there are 2 or

more G~ in the substituents:
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G- represents a C,_, alkyl group;

G” represents a C,_. alkyl group which may have the same
or different 1 to 3 groups selected from the following
substituent group (C), and with the proviso that G* may
be the same or different when there are 2 or more G* in
the substituents:

[ Substituent Group (C)]:

a halogen atom, a nitro group, a cyano group, an 0xXo group,

-GSj 4OG65 —SG65 —N(Gﬁ)fz? 4C(:O)G6j
—C(=0)0G%, —C(=0N(G%,, —S(=0),G°.
—S(=0),0G°%,  —S(=0),N(G®,, —S(=0)G’,

—OC(=0)G>, —OC(=0)N(G®),, —N

—O08(=0),G",

(—0),G>; and
[ Substituent Group (D)]:

a halogen atom, a nitro group, a cyano group, -G°, —OG?,
—SG°, —N(G®,, —C=O0OG°, —C=0)0G°,
— C(=0O)N(G®),, —S(=0),G°, —S(=0),0G",
—S(=0),N(G°),, —S(=0)G>, —OC(=0)G>, —OC
(—=O0O)N(G®),, —NHC=0)G®°, —0S(=0),G",
— NHS(—0),G”> and —C(—=O)NHS(—=0),G";

in the substituent group (C) and/or (D),

G” represents a C,_. alkyl group, a C.,_. alkenyl group, a
C,_salkynyl, a C,_; cycloalkyl group,a C,_,, aryl group,
aC,_, heterocycloalkyl group ora C, _ heteroaryl group;
and

HC(=—0)G®,
~ NHS(=0),G* and — C(=—0)NHS

G° represents a hydrogen atom, a C,_, alkyl group, a C,
alkenyl group, a C,_. alkynyl, a C,_, cycloalkyl group, a
Cq. o aryl group, a C,_, heterocycloalkyl grouporaC,
heteroaryl group, and with the proviso that G° may be
the same or different when there are 2 or more G° in the
substituents, or a pharmaceutically acceptable salt
thereol or a prodrug thereof.

2. A pyrazole dernivative as claimed in claim 1, wherein )
represents a group represented by the formula: -Z-Ar'
wherein Ar' represents a C_,, aryl group which may have the
same or different 1 to 3 groups selected from the following
substituent group (B); and Z represents —O—, —S— or
—NY— (1n which Y represents a hydrogen atom or a C, _
alkyl group), an aliphatic cyclic amino group which may have
the same or different 1 to 3 groups selected from the following,
substituent group (A), or an aromatic cyclic amino group
which may have the same or different 1 to 3 groups selected
from the following substituent group (B); T represents a
group selected from
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-continued

O

HO

OH

R represents a C_, , aryl group which may have the same or
different 1 to 3 groups selected from the following substituent
group (B);

[Substituent Group (B)]:

a halogen atom, a nitro group, a cyano group, -G', —OG~,
—SG?, —N(G?),, -G°0G?, -G°N(G?),, —C(=0)G",
—C(=0)0G*, —C(=0O)N(G?),, —S(=0).G",
—S8(=0),0G", —S(=0),N(G%),, —S(=0)G,
—OC(=0)G', —OC(=0)N(G*),, —NHC(=0)G",
—OS(=—0),G", —NHS(=—0),G"' and —C(—O)NHS
(:O)zG13

in the above substituent group (B),

G' represents a C,_. alkyl group which may have the same
or different 1 to 3 groups selected from the following
substituent group (C), a C,_, alkenyl group which may
have the same or different 1 to 3 groups selected from the
following substituent group (C), a C,_, alkynyl group
which may have the same or different 1 to 3 groups
selected from the following substituent START HERE
group (C), a C,_; cycloalkyl group which may have the
same or different 1 to 3 groups selected from the follow-
ing substituent group (C), a C,_, , aryl group which may
have the same or different 1 to 3 groups selected from the
following substituent group (D), a C,_; heterocycloalkyl
group which may have the same or different 1 to 3
groups selected from the following substituent group
(C),oraC, _,heteroaryl group which may have the same

or different 1 to 3 groups selected from the following
substituent group (D);

G~ represents a hydrogen atom, a C,_, alkyl group which
may have the same or different 1 to 3 groups selected
from the tfollowing substituent group (C), a C,_. alkenyl
group which may have the same or different 1 to 3
groups selected from the following substituent group
(C), a C,_, alkynyl group which may have the same or
different 1 to 3 groups selected from the following sub-
stituent group (C), a C,_; cycloalkyl group which may
have the same or different 1 to 3 groups selected from the
following substituent group (C), a C,_,, aryl group
which may have the same or different 1 to 3 groups
selected from the following substituent group (D), aC, 4
heterocycloalkyl group which may have the same or
different 1 to 3 groups selected from the following sub-
stituent group (C), or a C, _ heteroaryl group which may
have the same or different 1 to 3 groups selected from the
following substituent group (D), and with the proviso
that G* may be the same or different when there are 2 or

more G~ in the substituents;

G- represents a C,_ alkyl group;

G* represents a C, . alkyl group which may have the same
or different 1 to 3 groups selected from the following
substituent group (C), and with the proviso that G* may
be the same or different when there are 2 or more G* in
the substituents:
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| Substituent Group (C)]:
a halogen atom, a nitro group, a cyano group, an 0xo group,

-G5j 4OG6: _SGG! _N(GG).'Z? 4C(:O)G63
—C(=0)0G°,  —C(=ON(G%),, —S(=0),G",
— (:0)20G6 . — (:O)ZN(G6)2 ’ —S (:O)GS 3

—OC(=0)G>, —OC(=0O)N(G®),, —NHC(—=0)G",
—0S(=0),G°, —NHS(=0),G> and —C(=—0)NHS
(—0),G”; and

| Substituent Group (D)]:

a halogen atom, a nitro group, a cyano group, -G°, —OG°,
—SG°®, —N(G®,, —C(=0)G°, —C=0)OG",
—C(=O)N(G"),, —S8(=0),G" —S(—0),0G",
—S(=0),N(G°),, —S(=0)G>, —OC(=0)G>, —OC
(=O0O)N(G®),, —NHC=0)G®°, —0OS8(=0),G",
— NHS(=—0),G> and —C(—=0O)NHS(=0),G";

in the substituent group (C) and/or (D),

G° represents a C,_. alkyl group, a C,_ alkenyl group, a
C,_alkynyl, a C,_; cycloalkyl group, a C,_, 5 aryl group,
a C,_o heterocycloalkyl group ora C, _s heteroaryl group;
and

G° represents a hydrogen atom, a C, . alkyl group, a C,_
alkenyl group, a C,_. alkynyl, a C,_, cycloalkyl group, a
Cq. o aryl group, a C,_, heterocycloalkyl group ora C,
heteroaryl group, and with the proviso that G° may be
the same or different when there are 2 or more G° in the
substituents, or a pharmaceutically acceptable salt
thereof or a prodrug thereof.

3. A pharmaceutical composition comprising a pyrazole
derivative as claimed in claim 1 or 2, or a pharmaceutically
acceptable salt thereof or a prodrug thereof 1n combination
with a pharmaceutical additive.

4. A pharmaceutical composition as claimed 1n claim 3,
wherein the composition 1s a sodium/glucose cotransporter
inhibitor.

5. A pharmaceutical composition as claimed 1n claim 3,
which further comprises at least one drug selected from the
group consisting of an insulin sensitivity enhancer, a glucose
absorption 1inhibitor, a biguanide, an 1nsulin secretion
enhancer, a SGL12 mhibitor, an msulin or mmsulin analogue, a
glucagon receptor antagonist, an insulin receptor kinase
stimulant, a tripeptidyl peptidase II inhibitor, a dipeptidyl
peptidase IV inhibitor, a protein tyrosine phosphatase-1B
inhibitor, a glycogen phosphorylase inhibitor, a glucose-6-
phosphatase inhibitor, a fructose-bisphosphatase inhibitor, a
pyruvate dehydrogenase inhibitor, a hepatic gluconeogenesis
inhibitor, D-chiroinsitol, a glycogen synthase kinase-3
inhibitor, glucagon-like peptide-1, a glucagon-like peptide-1
analogue, a glucagon-like peptide-1 agonist, amylin, an amy-
lin analogue, an amylin agonist, an aldose reductase inhibitor,
an advanced glycation end products formation inhibitor, a
protein kinase C inhibitor, a y-aminobutyric acid receptor
antagonist, a sodium channel antagonist, a transcript factor
NF-kB inhibitor, a lipid peroxidase inhibitor, an N-acety-
lated-o-linked-acid-dipeptidase  inhibitor,  1nsulin-like
growth factor-I, platelet-derived growth factor, a platelet-
derived growth factor analogue, epidermal growth factor,
nerve growth factor, a carnitine dermvative, uridine, S-hy-
droxy-1-methylhydantoin, EGB-761, bimoclomol, sulodex-
ide, Y-128, a hydroxymethylglutaryl coenzyme A reductase
inhibitor, a fibric acid derivative, a p;-adrenoceptor agonist,
an acyl-coenzyme A cholesterol acyltransferase inhibitor,
probcol, a thyroid hormone receptor agonist, a cholesterol
absorption inhibitor, a lipase inhibitor, a microsomal triglyc-
eride transier protein inhibitor, a lipoxygenase inhibitor, a
carnitine palmitoyl-transferase inhibitor, a squalene synthase
inhibitor, a low-density lipoprotein receptor enhancer, a nico-
tinic acid derivative, a bile acid sequestrant, a sodium/bile
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acid cotransporter inhibitor, a cholesterol ester transier pro-
tein inhibitor, an appetite suppressant, an angiotensin-con-
verting enzyme inhibitor, a neutral endopeptidase inhibitor,
an angiotensin II receptor antagonist, an endothelin-convert-
ing enzyme inhibitor, an endothelin receptor antagonist, a
diuretic agent, a calcium antagonist, a vasodilating antihyper-
tensive agent, a sympathetic blocking agent, a centrally acting
antihypertensive agent, an o.,-adrenoceptor agonist, an anti-
platelets agent, a uric acid synthesis inhibitor, a uricosuric
agent and a urinary alkalinizer.

6. A pyrazole dervative represented by the general for-

mula:
P
@\(77 y
N—N
/
RIA
wherein

R"™ represents a hydrogen atom, a C,_. alkyl group which
may have the same or different 1 to 3 groups selected
from the following substituent group (Al), a C,_. alk-
enyl group which may have the same or different 1 to 3
groups selected from the following substituent group
(Al), a C,_, alkynyl group which may have the same or
different 1 to 3 groups selected from the following sub-
stituent group (Al), a C,_4 cycloalkyl group which may
have the same or different 1 to 3 groups selected from the
following substituent group (Al), a C,_,, aryl group
which may have the same or different 1 to 3 groups
selected from the following substituent group (B1), a
C,_s heterocycloalkyl group which may have the same or
different 1 to 3 groups selected from the following sub-
stituent group (Al), or a C,_, heteroaryl group which
may have the same or different 1 to 3 groups selected
from the following substituent group (B1);

one of Q* and T represents a group selected from
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which has a protective group, and the other represents a
group represented by the formula: -Z“#-Ar? wherein Ar?
represents a C,_,, aryl group which may have the same
or different 1 to 3 groups selected from the following

(—=0)G™, —OC(=0)N(G**),, —NHC(=0)G*,
—08(0),G*, —NHS(—0),G'* and —C(=—0)NHS
(:O)zGlAQ
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have the same or different 1 to 3 groups selected from the
following substituent group (C1), a C,_,, aryl group
which may have the same or different 1 to 3 groups
selected from the following substituent group (D1), a

substituent group (B1) or a C, _ heteroaryl group which 5 C,_o heterocycloalkyl group which may have the same or
may have the same or different 1 to 3 groups selected different 1 to 3 groups selected from the following sub-
from the following substituent group (B1); and Z“ rep- stituent group (C1), or a C, , heteroaryl group which
resents —O—, —S— or —NY“— (in which Y* repre- may have the same or different 1 to 3 groups selected
sents a hydrogen atom, a C, _ alkyl group or a protective from the following substituent group (D1);
group), an aliphatic cyclic amino group which may have 10 G*” represents a protective group, a hydrogen atom, a C,
the same or different 1 to 3 groups selected from the alkyl group which may have the same or different 1 to 3
following substituent group (Al), or an aromatic cyclic groups selected from the following substituent group
amino group which may have the same or different 1 to (C1), a C,_4 alkenyl group which may have the same or
3 groups selected from the following substituent group different 1 to 3 groups selected from the following sub-
(B1); 15 stituent group (C1), a C,_, alkynyl group which may
R# represents a C,_, cycloalkyl group which may have the have the same or different 1 to 3 groups selected from the
same or different 1 to 3 groups selected from the follow- following substituent group (C1), a C,_ cycloalkyl
ing substituent group (Al),aC,_,,aryl group whichmay group which may have the same or different 1 to 3
have the same or different 1 to 3 groups selected from the groups selected from the following substituent group
following substituent group (B1l), a C,, heterocy- 20 (C1), a C_,, aryl group which may have the same or
cloalkyl group which may have the same or different 1 to different 1 to 3 groups selected from the following sub-
3 groups selected from the following substituent group stituent group (D1), aC,_g heterocycloalkyl group which
(Al), or a C,_, heteroaryl group which may have the may have the same or different 1 to 3 groups selected
same or different 1 to 3 groups selected from the follow- from the following substituent group (C1), or a C, 4
ing substituent group (B1); 25 heteroaryl group which may have the same or different 1
| Substituent Group (Al)]: to 3 groups selected from the following substituent
a halogen atom, a nitro group, a cyano group, an 0Xo group, group (D1); and with the proviso that G** may be the
-G, —0G*”, —SG**, —N(G*?),, —C(=0)G*, same or different when there are 2 or more G*% in the
—C(=0)0G**, —C(=0O)N(G**),, —S(=0),G*, substituents;
S(—0),0G**, —S(0),N(G*?),, —S(=0)G™*, —OC 30 G represents a C,_ alkyl group;

G* represents a C, _. alkyl group which may have the same

or different 1 to 3 groups selected from the following
substituent group (C1), and with the proviso that G**

[ Substituent Group (B1)]:

may be the same or different when there are 2 or more
a halogen atom, a nitro group, a cyano group, -G'<, 35

G™** in the substituents:

—0G™, ngﬂ —N(G™),, ;gSOGM: 'GBN(Gi)Zﬂ [Substituent Group (C1)]:

—C(=0)G 5] —L(=0)0G o g _C(:O)N(GEB)Z" a halogen atom, a nitro group, a cyano group, an 0Xo group,
—S(=0),G", —S(=0),0G", —S(=0),N(G™),, G°. —OG™, —SG%, N(G™),, — C(=0)G"
—S(=0)G™, ZjOC(:O)GlA, EOC(“:O)N(GZB)E; 4:’(:0)0@345 _C(:’O)N(GM);” —S(:())QG{
—NHC(=0)G**, —OS(=0),G~, NHS(=0),G 40 _§(—0),0G5%, —S(O0)NG*),, —S(—0)G.

and —C(—O)NHS(=0),G"*;
in the above substituent group (Al) and/or (B1),

G'“ represents a C, _. alkyl group which may have the same
or different 1 to 3 groups selected from the following
substituent group (C1), a C,_. alkenyl group which may 45
have the same or different 1 to 3 groups selected from the
following substituent group (C1), a C,_, alkynyl group
which may have the same or different 1 to 3 groups
selected from the following substituent group (C1), a
C;_¢ cycloalkyl group which may have the same or dif- 50
ferent 1 to 3 groups selected from the following substitu-
ent group (C1), a C,_,, aryl group which may have the
same or different 1 to 3 groups selected from the follow-
ing substituent group (D1), a C,_, heterocycloalkyl
group which may have the same or different 1 to 3 55
groups selected from the following substituent group and
(C1), or a C,_, heteroaryl group which may have the G° represents a hydrogen atom, a C,_g alkyl group, a C, 4
same or different 1 to 3 groups selected from the follow- alkenyl group, a C,_g alkynyl, a C;_ cycloalkyl group, a
ing substituent group (D1); Ce. 10 aryl group, a C,_g heterocycloalkyl group ora C,

G represents a hydrogen atom, a C,_, alkyl group which 60 heteroaryl group;
may have the same or different 1 to 3 groups selected G°“ represents a protective group, a hydrogen atom, a C, _

—OC(=0)G>, —OC(=0)N(G*?),, —NHC(=0)G",
—0OS(=0),G>, —NHS(=0),G”> and —C(—=0O)NHS
(—0),G>; and

[Substituent Group (D1)]:

a halogen atom, a nitro group, a cyano group, -G, OG®*“,
—SG*, —N(G*),, —C(=0)G°, —C(=0)0G*4,
—C(=0)N(G*",, —S(=0),G°, —S(=0),0G",
—S(=0),N(G*"),, —S(=0)G>, —OC=0)G",
—OC(=0)N(G*?),, —NHC(=0)G®, —0S(=0),G",
— NHS(=0),G> and —C(—O)NHS(=0),G">;

in the substituent group (C1) and/or (D1),
G> represents a C,_. alkyl group, a C,_, alkenyl group, a

C,_alkynyl, aC,_; cycloalkyl group, a C,_,  aryl group,
a C,_s heterocycloalkyl group ora C, _s heteroaryl group;

from the following substituent group (C1), a C,_. alk-
enyl group which may have the same or different 1 to 3
groups selected from the following substituent group
(C1), a C,_, alkynyl group which may have the same or
different 1 to 3 groups selected from the following sub-
stituent group (C1), a C,_q cycloalkyl group which may

65

alkyl group, a C,_. alkenyl group, a C,_, alkynyl, a C,_4
cycloalkyl group, a C_,, aryl group, a C,_, heterocy-
cloalkyl group or a C,_, heteroaryl group, and with the
proviso that G** may be the same or different when there
are 2 or more G°“ in the substituents, or a pharmaceuti-
cally acceptable salt thereof.
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7. A pyrazole derivative represented by the general for- — C(=0)G™, —C(=0)0G*”, —C(=0O)N(G**).,
mula: —S(=0),G**, —S(=0),0G™, —S(=0),N(G**),,
—S(=0)G™, —OC(=0)G™, —OC(=0O)N(G*").,
— NHC(=0)G**, —0S(=0),G"*, —NHS(—0),G™
R4 5 and —C(=0)NHS(=0),G";
in the above substituent group (Al) and/or (B1),
QP G'“ represents a C, _, alkyl group which may have the same
7 T? or different 1 to 3 groups selected from the following
/ substituent group (C1), a C,_. alkenyl group which may
/N_N 10 have the same or different 1 to 3 groups selected from the
R following substituent group (C1), a C,_. alkynyl group
which may have the same or different 1 to 3 groups
wherein selected from the following substituent group (C1), a
R4 represents a hydrogen atom, a C, . alkyl group which y C;_g cycloalkyl group which may have the same Or §11f-
may have the same or different 1 to 3 groups selected ferent 1 to 3 groups selected from the fqllowmg substitu-
from the following substituent group (Al), a C,_4 alk- ent gr oup.(Cl), a Ce. 10 aryl group which may have the
enyl group which may have the same or different 1 to 3 same or d{fferent 1 to 3 groups selected from the follow-
groups selected from the following substituent group g SUbS’[lj[UE:Il’[ group (D1), a Gy h?ter ocycloalky]
(Al),a C,_; alkynyl group which may have the same or group which may have the same or dlffft,—‘-rent 1 to 3
different 1 to 3 groups selected from the following sub- groups selected irom the following §ubst1tuent stOUp
stituent group (Al), a C,_, cycloalkyl group which may (C1), or “":;t Cy.o heteroaryl group which may have the
have the same or different 1 to 3 groups selected from the SAe O 41fferent I'to 3 groups selected from the follow-
following substituent group (Al), a C,_,, aryl group zﬁlg substituent group (D1); _
which may have the same or different 1 to 3 groups . G represents a hydrogen atom, a C,_¢ alkyl group which
selected from the following substituent group (B1), a may have the Sdlle Or dlfferent 1 to 3 groups selected
C,_ heterocycloalkyl group which may have the same or from the followmg substituent group (C 1_);_3 C,_6 alk-
different 1 to 3 groups selected from the following sub- enyl group which may have the Same or dﬂ??el’ ent 1 to 3
stituent group (A1), or a C, , heteroaryl group which groups selected from the follﬁowmg substituent group
may have the same or different 1 to 3 groups selected ., ((_:1): a C,_¢ alkynyl group which may have the samme or
from the following substituent group (B1): dlfferent 1 to 3 groups selected from the follow1.ng sub-
one of Q” and T” represents a hydroxy group, and the other stituent group (C1), a C5_g cycloalkyl group which may
represents a group represented by the formula: -Z*-Ar have the same or different 1 to 3 groups selected from the
wherein Ar? represents a C,_,, aryl group which may following substituent group (C1), a Cg 4 aryl group
have the same or different 1to 3 groups selected from the 45 which may have the same or diflerent 1 to 3 groups
following substituent group (B1) or a C, , heteroaryl selected from the following sqbstltuent group (D1), a
group which may have the same or different 1 to 3 Qz_g heterocycloalkyl group which may have the.same or
groups selected from the following substituent group dlfferent 1 to 3 groups selected from the following sgb-
(B1); and Z* represents —O—, —S— or —NY“ (in stituent group (C1), or a G heteroaryl group which
which Y represents a hydrogen atom, a C,_¢ alkyl group may have the same or d{fferent 1 to 3 groups selected
or a protective group), an aliphatic cyclic amino group from the following substituent group (D1):
which may have the same or different 1 to 3 groups G>” represents a protective group, a hydrogen atom, a C, _
selected from the following substituent group (A1), or alkyl group which may have the same or difterent 1 to 3
an aromatic cyclic amino group which may have the groups selected from the following substituent group
same or different 1 to 3 groups selected from the follow- 45 (C1), a C,_¢ alkenyl group which may have the same or
ing substituent group (B1); different 1 to 3 groups selected from the following sub-
R represents a C,_g cycloalkyl group which may have the stituent group (C1), a C,_q alkynyl group which may
same or different 1 to 3 groups selected from the follow- have the same or different 1 to 3 groups selected from the
ing substituent group (A1), aC,_,,aryl group which may tollowing substituent group (Cl), a C;5 cycloalkyl
have the same or different 1 to 3 groups selected from the 5 group which may have the same or different 1 to 3
following substituent group (B1), a C,, heterocy- groups selected from the following substituent group
cloalkyl group which may have the same or different 1 to (C1), a Cq4_y, aryl group which may have the same or
3 groups selected from the following substituent group different 1 to 3 groups selected from the following sub-
(A1), or a C,_, heteroaryl group which may have the stituent group (D1), a C,_g heterocycloalkyl group which
same or different 1 to 3 groups selected from the follow- 54 may have the same or different 1 to 3 groups selected
ing substituent group (B1); from the following substituent group (C1), or a C, ¢
[Substituent Group (A1)]: heteroaryl group which may have the same or diffe.rent 1
a halogen atom, a nitro group, a cyano group, an 0Xo group, to 3 groups Select.ed from thfa followu;% substltuejnt
G, 0G*2, —SG**, _N(G*?),, —C(=0)G*, group (D1); and with the proviso that G may be the
— C(—=0)0G*, —C(—=ON(G*?),, —S(=—0),G*, 4 same or different when there are 2 or more G 1n the
— 8(=0),0G*, —S(=0),N(G?*?),, —S(—0)G", substituents;
—OC(=0)G", —OC(—O)N(G**),, —NHC(=—0) G” represents a C,_. alkyl group;
G*, —0S8(=0),G'*, —NHS(=0),G'* and G* represents a C, _. alkyl group which may have the same
—C(=0)NHS(=0),G"; or different 1 to 3 groups selected from the following
| Substituent Group (B1)]: 65 substituent group (C1), and with the proviso that G**

may be the same or different when there are 2 or more
G™ in the substituents:

a halogen atom, a nitro group, a cyano group, -G,
—0G*?, —SG*”?, —N(G*),, -G’OG™, -G’N(G™),,
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| Substituent Group (C1)]:

a halogen atom, a nitro group, a cyano group, an 0xo group,
-G>, —OG*, —SG*, —N(G*),, —C(=0)G",
— C(=0)0G*, —C(=O)N(G*H,, —S(=0).G",
—S(=0),0G®, S(=0),N(G*?),, —S(=0)G>, —OC
(—=0)G>, —OC(=0O)N(G*?),, —NHC(—=0)G®°, —OS
(—0),G>, —NHS(=—0),G> and —C(=—0)NHS(=—0),
G’: and

[ Substituent Group (D1)]:

a halogen atom, a nitro group, a cyano group, -G°, —0OG*“,
—SG*, —N(G*),, —C(=0)G°, —C(—=0)0OG*,
—C(=O)N(G™),, —S8(=0),G° —S(=—0),0G",
—S(=0),N(G*),, —S(=0)G>, —OC=O0)G",
—OC(=0)N(G*?),, —NHC(=0)G®, —0S(=0),G",
— NHS(=—0),G> and —C(—=0O)NHS(=0),G";

in the substituent group (C1) and/or (D1),

G° represents a C,_. alkyl group, a C,_ alkenyl group, a
C,_alkynyl, a C,_; cycloalkyl group, a C,_, 5 aryl group,
a C,_o heterocycloalkyl group ora C, _s heteroaryl group;

G° represents a hydrogen atom, a C, . alkyl group, a C,_,
alkenyl group, a C, . alkynyl, a C,_, cycloalkyl group, a
Ces_ ;0 aryl group, a C,_; heterocycloalkyl group ora C, g
heteroaryl group; and
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G°“ represents a protective group, a hydrogen atom, a C,
alkyl group, a C,_; alkenyl group, a C,_, alkynyl, a C,_
cycloalkyl group, a C_,, aryl group, a C,_, heterocy-
cloalkyl group or a C,_; heteroaryl group, and with the
proviso that G°* may be the same or different when there
are 2 or more G in the substituents, or a pharmaceuti-
cally acceptable salt thereof.

8. A method for the treatment of a disease caused by excess
uptake of at least a kind of carbohydrate selected from glu-
cose, fructose and mannose, which comprises administering
to a patient in need thereof an effective amount of a pyrazole
derivative as claimed 1n claim 1 or 2, or a pharmaceutically
acceptable salt thereotf or a prodrug thereof.

9. A method for the treatment as claimed in claim 8,
wherein the disease 1s selected from a group consisting of
diabetes, postprandial hyperglycemia, impaired glucose tol-
crance, diabetic complications, obesity, hyperinsulinemia,
hyperlipidemia, hypercholesterolemia, hypertriglyceri-
demia, lipid metabolism disorders, artherosclerosis, hyper-
tension, congestive heart failure, edematous state, metabolic
acidosis, syndrome X, hyperuricemia, gout and nephritis.

G ex x = e
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